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EXTENDING RESEARCH IN TEACHING SCIENCE 


SAMUEL RAL 


Professor Emeritus of Natural Science, 


RUE to the traditions of their specializa- 
, pm science educators have used meth- 
ods of educational research in dealing with 
their teaching problems. The steady growth 
in membership in National Association for 
Research in Science Teaching assures the 
continuation of these research activities. 

This First Annual Review of Research 
in Science Teaching is an innovation in 
the activities of this Association, which is 
Under this 
new plan reports on research will be made 
regularly and in more detail than has been 
done in the past. 

The Report of the Science Committee of 
the National Society for the Study of Edu- 
cation, Thirty-first Yearbook, Part I 
(1932), A Program for Science Teaching, 
was a pioneering effort to describe science 


now in its twenty-sixth year. 


as education, that is as learnings related 
to “the phenomena of common experience.” 
It may indeed be thought of as one of the 
first in a succession of many reports pre- 
pared as efforts to advance this area of 
study. The effects of these reports are to 
be seen in the general outlook on meaning 
of education, in curriculum changes, and 
in methods of teaching in elementary and 
secondary schools, and teachers colleges. 
Research and development, done in the 
interval following the publication of Thirty- 
first Yearbook, has been more effective in 
bringing about curriculum changes in the 
elementary than in the secondary school. 
Elementary science began as a movement 
( Underhill, 
Origins and Development of Elementary 
School Science |pp. 219-22], Scott Fores- 


in the late nineteen twenties. 


wn 


PH POWERS 


Teachers College, 


Columbia University 


man, 1941). 
were sharp conflicts over approaches to the 


This was at a time when there 


study of science to be taught in the ele- 
mentary school. The plans for change 
have been a product of cooperation between 
science educators and curriculum special- 
ists. Since the developments have come 
through cooperation, they have had general 
acceptance in school practice. 

For many years there has been a grow- 
ing conviction that a new approach must be 
made in the secondary school, one that 
recognizes more clearly the practical nature 
of science and at the same time the needs 
and interests that arise in the daily lives of 
young people. The most promising inno- 


vations in high school science are those 


which are, in effect, extensions of the ap- 
proaches used so successfully in the elemen- 
tary school. 


Science has been described broadly as 


process or operation, and includes 
Albert 
stated this dual relationship succinctly as 


experi- 
encing and relating. Einstein has 


follows: 


make the chaoti 


sense-experience 


the 
our 


“Science is 
diversity of 


attempt to 
correspond t 


a logically uniform system of thought. In this 


system single experiences must be correlated wit 
the theoretic structure in such a way that the 
resulting coordination is complete and convincing 


This definition seems broadly applicable 
In the work of the scientist or the man of 
the street, it describes his effort to make 
sense, precisely or loosely, of experience 
The effort of one may be contrasted wit! 
that of the other, but may not be sharply 
differentiated. The 


difference is relative 








6 SciENCE EDUCATION 


and is related to amount and kind of ex- 
perience. 

This operational definition of science 
seems applicable in description of learning 
and includes problem solving. A problem 
may be defined, following this definition, 
by the question, What does this new ob- 
servation mean and how can I adjust my- 
self to it? 
in agreement with the quotation from Ein- 


This conception of problem is 


stein and with the following quotation from 
Millie Almy in her recent article, “Science 
through the Eyes of Children and Youth”. 
(Science Education, October 1953) : 


“I should like to use ‘science through the eyes 
of youth” in a figurative sense to talk about 
science as children see, hear, taste, smell, touch 
and become emotionally involved in a world of 
which they are a part.” 

In either it is implied that learning and 
problem solving are self-directed and are 
accomplished through personal experience. 

In furthering their research science- 
educators will do well to examine anew 
their conception of science as education. 
This will mean facing up directly to the 
question, What do you mean by improve- 
ment of science teaching? There are many 
conflicting answers. Is your answer in 
agreement with what is known about chil- 
dren and young people—their motives, in- 
terests, and problems? What do you mean 
by objectives? Stephen A. Corey has sug- 


gested: “Because learning involves the 





[ Vor. 38, No. 1 
whole individual a psychologist re- 
gards with some skepticism a long list of 
general-education objectives falling under 
headings like ‘Knowledge and Understand- 
‘Skills and Abilities,’ ‘Attitudes and 
Appreciations.’ 


ing,” 
This sort of analysis of 
outcomes leads easily to the misunderstand- 
ing that one can teach knowledge and un- 
derstanding in isolation, skills and ability 
in isolation, and attitudes and appreciations 
in isolation.” 

The practice of offering for science teach- 
ing a long list of objectives and of including 
detailed analysis of problem solving, scien- 
tific attitudes, ideals and standards, and 
other topics implies a continued acceptance 
of outmoded theories of mental discipline 
and transfer of training. 

Many of the questions suggested in this 
brief paper may be regarded as new, at 
least in their implications. The investigator 
will assume personal responsibility in gain- 
ing for himself the new education and the 
new outlook in educational theory and prac- 
tice that is required for dealing with them. 
It may be expected that the most success- 
ful achievements in improving science 
teaching in the elementary and secondary 
schools will come when the effort is made 
through cooperation with others and espe- 
cially with the curriculum workers whose 
interests extend over the whole program 
of public education. 


AN ANNUAL REVIEW OF RESEARCH IN SCIENCE TEACHING 


KENNETH E. 


ANDERSON, 


Dean * 


School of Education, University of Kansas, Lawrence, Kansas 


a research in science teaching 
demands continuous measurement 
and evaluation to the end that factors con- 
tributing to student achievement are iso- 
lated and used effectively in the teaching 

* General Chairman of Review of Research 
Committee of The National Association for Re- 
search in Science Teaching. 


situation. Thus, science teachers should be 
concerned primarily with research of an 
educational nature but ever mindful of how 
the findings of scientific research can be 
incorporated with educational research. The 
two are not precisely the same in the 
strictest sense, but one cannot indulge in 
rigorous educational research without util- 
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izing the elements of the scientific method 
and its associated attitudes. Therefore, 
science teachers should, by the very nature 
of their training, be producers of the finest 
types of educational research and possess 
at the moment the best methods of teach- 
ing.” + 

If the foregoing statement were an actual 
description of science educators, they would 
occupy a unique position in the educational 
field. ‘Toward this goal, plans are under 
way with this issue of Science Education to 
effect a transfusion into the blood stream 
of science education of sufficient strength 
and staying power to result in an increased 
vitality in the science classrooms of the 
nation, and to vitalize teaching in areas 
other than science. Since the AERA has 
decided to drop its issue dealing with the 
teaching of natural science and mathematics, 
it is eminently reasonable that the NARST 
institute an annual review of science edu- 
cation research to replace that of the 
AERA. This issue, therefore, constitutes 
the First Annual Review of Research in 
Science Teaching. 

Plans for the Second Annual Review of 
Research in Science Teaching are now un- 
der way. President Mallinson has _ re- 
activated the level committees for this pur- 
pose as follows: The Elementary-School 
Committee, Dr. George Haupt, Chairman; 
The Secondary-School Committee, Dr. 
Herbert A. Smith, Chairman; The College- 
Level Committee, Dr. Nathan S. Washton, 
Chairman ; and The Problem-Solving Com- 
mittee, Dr. J. Darrell Barnard, Chairman. 

These level committees of the NARST 
are responsible for summarizing and ab- 
stracting published and unpublished re- 
search for the year 1952 and for the year 
1953 up to July 1. The Third Annual Re- 
view of Research in Science Teaching will 
cover the period from July 1, 1953 to July 
1, 1954. The writing of the review will fol- 
low the general style used in the last issue 
of the Review of Educational Research en- 

+ Kenneth E. Anderson. “Improving Science 
Teaching Through Realistic Research.” Science 
Education, 37 (February 1953) 55-61. 


titled: “The Natural Sciences and Mathe- 
matics.” This last issue was published in 
October 1951 as Volume XXI, No. 4. 

What constitutes research in science edu- 
cation? The level committees will be guided 
by a statement prepared by a committee of 
the National Association for Research in 
Science Teaching. We include it here as a 
basis for the rejection or inclusion of studies 
in the Annual Review. 


WHAT CONSTITUTES A RESEARCH INVESTI- 
GATION IN SCIENCE EDUCATION ? 

In order to be classed as a research inves- 

tigation a study should satisfy the criteria in 

one of three categories: A. Experimental 


‘studies, B. Analytical studies, or C. Syn- 


thetic studies. 

A. Experimental studies include compar- 
isons of learning under different methods or 
conditions of teaching and all other inves- 
tigations that involve pupils in one or more 
types of learning situations. They are char- 
acterized generally by the following steps 
or techniques : 


1. A statement of a carefully and specifically 

defined and delimited problem. 

A thorough study of the literature apper 

taining to the problem 

3. The development and use of a valid experi- 

mental design. 

4. The collection of data and their treatment by 
appropriate statistical techniques 

5. A statement of the conclusions that seem 
justified by the results 


tN 


B. Analytical studies are systematic at- 
tempts to determine from published mater- 
ials, cooperating judges, and other sources 
such factors as the aims that govern or that 
should govern the teaching, subject-mattet 
elements that are taught, the relative impor- 
tance of topics, facilities needed for teach- 
ing, and the like. Analytical studies are 
characterized generally by the following 
steps or techniques: 

1. A statement of a carefully and specifically 
defined and delimited problem. 

A thorough study of the literature apper- 

taining to the problem. 

3. A technique appropriate to the problem and 
also one that provides means by which the 
validity and the reliability of analysis may 
be determined and maintained. 


a 
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4. A statement of the conclusions that 
justified by the results. 


seem 


C. Synthetic studies are investigations in 
materials, re- 
source-use data, instructional suggestions, 
references, aids to teaching, and the like, 
are brought together into some unified pat- 
tern so as to be helpful in an educational 
situation. Synthetic studies are character- 


which various curriculum 


ized generally by the following steps or 
techniques. 


1. A statement of a carefully and clearly de- 
fined need or objective. 

2. The development of criteria for maintain- 
ing selectivity in the use of materials and 
the consistent use of the criteria in thorough 
studies of materials appertaining to the need 
or objective. 

3. The development of a practical pattern or 
technique for organizing the materials that 
met the criteria. 9 

4. The preparation of a substantial publication 
that summarizes the results of the studies. 

It is obvious that the foregoing types or 

categories of research are not mutually ex- 
clusive in all respects. Analysis often en- 
ters into studies that are primarily experi- 
mental. Certain types of synthesis may ap- 
propriately be a part of an analytical or a 
Leaders in science educa- 
tion should attempt to judge the merit of 


curricular study. 


each study that is completed and to report 
all studies that qualify as research under one 
Attempts should 
also be made to report all other studies that 


of the three categories. 


although not readily classifiable, are never- 
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theless worthy, because of systematic care 
on the part of the investigator in avoiding 
bias and because the studies are thorough, 
substantial, and definitely constructive. 
Target dates for each Annual Review of 
Research have been set up as follows: 


Chairmen contact all commit 
tee members on or before this 
date regarding the annual re- 
view. 

Chairmen assign each commit- 
tee member a specific task. 
Abstracts of reviewed research 
should be in the hands of the 
committee chairmen. 
Preliminary draft of the re- 
view by each level committee 
should be completed. 

Meeting of each level commit- 


September 1 


October 1 


January 1 


March 15 


Annual Meeting 


of NARST tee for the purpose of prepar- 
ing the final draft. 
June 1 Preparation of the final copy 


by the general chairman and 
the committee chairmen. 

Review appears in the Decem- 
ber issue of Science Education. 


December 


The improvement of science teaching 
through realistic research is deemed most 
important. We are now in the position of 
a bootwearer without a bootjack. Research 
becomes a bootjack by means of which we 
can adjust our situation. Whether or not 
research improves the science program, de- 
pends on how well the available research 
are used. We might paraphrase it 
this way “If the bootjack fits, use it.” 


tools 


We urge you to use your Annual Review 
of Research in Science Teaching! 


SCIENCE EDUCATION RESEARCH STUDIES—1952 


Prepared by 


Puitie G. JOHNSON 


Cornell University, Ithaca, New York, Formerly Specialist for Science (Secondary Schools) 
U. S. Office of Education, Washington, D. C. 


7 summary of research studies in sci- 
education is the third * 
listing which has grown out of a coopera- 


ence annual 


* Copies of previous listings may be obtained 
from the Department of Health, Education, and 
Welfare, Office of Education, Washington 25, 
eS: <. 


tive project involving the National Associa- 
tion for Research in Science Teaching and 
the Office of Education. Seventy-eight 
studies are reported in this summary for 
1952. 

Report forms for pertinent research stud- 
ies were mailed to research leaders through- 








a er VS 
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out the Nation in November 1952. As re- 
ports were received the summaries were 
prepared from the data given. No attempts 
were made to evaluate the quality of the 
research studies. The statements in the 
summaries of research studies were, except 
in a few instances, as reported by the au- 
thor. The reports were sent to the Office of 
Education for the purpose of bringing re- 
search studies to the attention of those who 
seek such information. 

Persons who know of related studies 
which were completed during 1952 but 
which are not included in this listing are 
urged to bring them to the attention of the 
Office of Education. These studies will 
then be included when this listing is revised. 

The information given concerning each 
study includes, wherever possible, the fol- 
lowing items in the order given: author 
(surname first), title of study, “non-thesis” 
or degree if a thesis, year study was com- 
pleted, institution where study was carried 
out, pages in the complete report, and source 
from which copy of the complete study may 
be obtained. This is followed by a state- 
ment of the problem or problems, methods 
used, sources of data, statistical treatment 
used, and major findings. Certain addi- 
tional information is available from the Of- 
fice of Education but full information can 
be obtained best from the source given in 
the summary. 

Since this cooperative project is in its 
developmental stages, suggestions concern- 
ing ways to make the summaries of in- 
creased help will be appreciated. 

The members of the Research Committee 
of the National Association for Research in 
Science Teaching who assisted in the devel- 
opment of the 1952 summaries were: Dr. 
Charlotte L. Grant, Oak Park High School ; 
Dr. Guybert P. Cahoon, Ohio State Uni- 
versity ; and Dr. Francis D. Curtis (Chair- 
man), University of Michigan. 


ALFKE, Dororny Etsa. Professional Opportuni- 
ties for Women in Conservation and the 
Natural Sciences. Ph.D., 1952, Cornell Uni- 
versity. 351 p. Albert R. Mann Library, 
Cornell University, Ithaca, New York. 


Problem or Problems.—(1) To survey the types 
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of positions women are holding in the fields of 
conservation and the natural sciences; (2) to ob- 
tain information from women in these positions 
on the nature of the work and the training and 
experiences they consider essential; (3) to learn 
from employers what positions women could hold 
if qualified candidates were available and to ob- 
tain information on requirements for such posi- 
tions; (4) to obtain information on personal char- 
acteristics which contribute to success in the posi- 
tions investigated; (5) to obtain information on 
trends which might be valuable as guidance in- 
formation for young women considering work in 
conservation and natural sciences; and (6) to 
investigate training programs available to prepare 
women for the positions considered in this study. 

Steps or Methods—Exploratory letters and 
personal conferences with prospective employ- 
ers and personnel of training institutions and 
a preliminary questionnaire for women employed 
in the field. A 15,000 mile trip covering 32 
States was completed for the purpose of obtain- 
ing personal interviews with as many representa- 
tive persons as possible among prospective employ- 
ers, personnel of training institutions, and women 
employed in conservation and natural sciences. 
Those who could not be contacted personally 
were reached by questionnaire. 

Sources of Data—Interviews, reference books, 
periodicals, and questionnaires. 


Statistical Treatment.—None. 


Major Findings.—The opportunities for women 
in conservation and natural sciences fall into 
four major groups: instructional, research, in- 
terpretive, and recreational. It is possible for 
a woman to acquire basic training for one of 
these groups so that she will qualify for all or 
several of the positions within the group. 
Instructional work, for example, includes edu- 
cational work in museums, zoological gardens, 
botanical gardens, school systems, institutions 
of higher learning, and public and private con- 
servation agencies. Preparation for positions 
in each of these agencies is such that a well- 
trained woman may be eligible for employment 
with several. There is great need for college 
training designed to meet the requirements of 
the positions treated in this study. For many 
types of positions there is a need for some method 
of bringing together job opportunity and qual- 
ified candidate. 


Bay, JAMES WittiAM. Earth Sciences in the 
Elementary School Program. M. Ed., 1952, 
Wayne University. 171 p. Graduate School, 
Wayne University, Detroit, Michigan. 


Problem or Problems—(1) Determination 
of subject matter in the earth sciences believed 
desirable for the elementary school program. 
(2) Application of part of this subject matter 
to a unit for teaching to illustrate methods for 
effective teaching of such _ material. Unit: 
“Rocks and Soil.” (3) Evaluation of the unit 
after teaching it to three fifth grade classes. 
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Steps or Methods—(1) Courses of study, 
children’s books, science readers, laymen’s pub- 
lications, science education, geology texts, museum 
exhibits, and previous writings in science 
education were investigated. (2) Material was 
summarized in table form and frequency of occur- 
rence was determined. (3) Standards were estab- 
lished and material was screened to determine 
that believed desirable for use in elementary 
science program. (4) Part of this material was 
used to form a unit for teaching. New labora- 
tory and classroom methods were devised. (5) 
The unit was taught to three fifth grade classes 
at Cadillac School, Detroit. (6) The teaching 
was evaluated. 


Sources of Data——Experimental groups, refer- 
ence books, periodicals, textbooks, courses of 
study, museum exhibits, expert judgments, and 
questionnaires. 


Statistical Treatment.—Comparison of fre- 
quencies. 


Major Findings—(1) List of subject matter 
for use in elementary grades (1-6) was compiled. 
Material for this is listed under four categories: 
(a) earth’s surface, (b) fossils and earth his- 
tory, (c) minerals, and (d) rocks and soil. 
(2) Sample unit for teaching part of material 
regarding “rocks and soil” is described. (3) 
Laboratory kits for use by individuals are des- 
cribed and illustrated. 


Brackwoon, PAut Everetr. An Analysis of the 
Statements of Objectives, Questions, and 
Activities Proposed by Teachers for the Study 
of Two Problem Areas. Ed. D., 1952, 
Columbia University, 155 p. Library, Teach- 
ers College, Columbia University, New York, 
New York. 

Problem or Problems.—To develop a working 
definition of the “problem approach” and to answer 
certain questions which arise in relation to its 
use in teaching. When teachers’ statements of 
objectives, questions and activities relating to 
effective teaching about soil conservation and 
community health problems are analyzed: (1) 
Does the use of questions for specific planning 
within a problem area reveal the same education- 
al opportunities as does the formulation of objec- 
tives relevant to that area, or does specific planning 
in terms of objectives reveal significantly 
different aspects of a problem area from the 
aspects emphasized by a question analysis? (2) 
To what extent is there close articulation between 
objectives and activities and between questions 
and activities? (3) Can criteria which will help 
describe the distinctive characteristics of objec- 
tives, questions and activities appropriate to the 
problem approach be defined? and (4) Can the 
criteria be reliably applied to distinguish groups 
of objectives, questions and activities which are 
and those which are not appropriate to the prob- 
lem approach? 


Steps or Methods—lInformation to be used 
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in answering the questions listed above was 
obtained by questionnaire from approximately 
300 experienced teachers. These teachers wrote 
statements of questions, objectives, and activities 
which they believed were important in connec- 
tion with studying a soil erosion problem and a 
community health and water supply problem. 
(a) These statements of questions and objec- 
tives were classified by judges into categories and 
sub-categories. The occurrence of questions and 
objectives in the various categories was compared. 
(b) Three sets of criteria were developed by 
which the appropriateness of objectives of ques- 
tions, and of activities to the problem approach, as 
defined in the study, could be judged. These were 
used (1) to determine whether groups of objec- 
tives, questions, and activities written by teachers 
are appropriate to the problem approach and (2) 
to study the consistency of individual teachers in 
this respect in writing objectives, questions, and 
activities. Judges applied these criteria to the 
responses of 30 selected teachers. 


Sources of Data—Expert judgments and 
questionnaires. 


Statistical Treatment—Coefficient of  cor- 
relation and Chi square. 


Major Findings—(1) A collection of questions 
and another of objectives obtained from the same 
group of teachers and related to the same prob- 
lem situations emphasized different aspects of 
the problems. This throws some doubt on the 
validity of the assumption that an analysis of a 
problem area primarily in terms of questions will 
serve the same function as an analysis in terms 
of objectives. (2) In each problem studied, a 
high percentage of both questions and objectives 
clustered in a few categories. In none of the 
problems, however, were identical categories of 
questions and objectives among the four highest 
categories. (3) In the problems studied, the 
range of objectives is greater than the range of 
questions. There were more sub-categories of 
objectives not matched by questions than of 
questions not matched by objectives. (4) Indi- 
vidual teachers did not tend to write questions 
which corresponded with or matched their own 
statements of objectives. With respect to the ap- 
plication of the criteria for judging the appropri- 
ateness of objectives, questions, and activities to 
the problem approach, two general findings may 
be reported: (1) It was possible for judges to 
apply the criteria with a high level of agreement 
to groups of objectives, questions, and activities 
for determining the orientation of these statements 
to the problem approach. By use of the criteria 
judges were able to differentiate between those 
groups of statements which were oriented to the 
problem approach and those which were not. (2) 
In the sample of responses studied, if an indi- 
vidual’s questions were highly oriented to the 
problem approach, his statements of objectives 
and activities likewise tended to be highly oriented 
and vice versa. 
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Buick, Davin James. A Comparison of Three 
Schedule Patterns in the Teaching of Gen- 
eral Chemistry. Ph.D., 1952, Columbia Uni- 
versity. 60 p. Library, Teachers College, 
Columbia University, New York, New York. 


Problem or Problems.—A determination of the 
relative effectiveness of three different schedule 
patterns in the teaching of general chemistry of 
the University of Connecticut. 

Steps or Methods—Three groups of students 
were taught under three different schedule pat- 
terns. Achievement was measured by the 
A. C. S. Cooperative Chemistry Test for Col- 
lege Students. Schedule Pattern A: Two one- 
hour lecture periods per week and two two-hour 
laboratory periods per week. Schedule Pattern 
B: Three one-hour lecture periods per week 
and one three-hour laboratory period per week. 
Schedule Pattern C: Two one-hour lecture 
periods per week, one one-hour recitation period 
per week, and one three-hour laboratory period 
per week. 

Sources of Data.—Experimental groups. 

Statistical Treatment.—Mean, median, standard 
deviation, coefficient of correlation, Fishers 
“t.” analysis of variance and covariance, and 
Neyman-Johnson Technique. 

Major Findings——The schedule pattern involv- 
ing two one-hour lecture periods, one one-hour 
recitation period, and one three-hour laboratory 
period per week is a more efficient time pattern 
than either the two one-hour lecture periods 
and two two-hour laboratory periods per week 
or the three one-hour lecture periods and one 
three-hour laboratory period per week when 
achievement is measured by the A. C. S. -Coop- 
erative General Chemistry Test for College 
Students. While student achievement under this 
pattern is not significantly superior to that under 
the three one-hour lecture periods and one three- 
hour laboratory period, this pattern permits more 
efficient use of staff and instructional facilities. 
It is much more efficient by the criterion of this 
test than the two one-hour lecture periods and two 
two-hour laboratory periods per week. 


BoLten, Vircit A. Science Teaching Facilities 
and Practices in Oregon Public Elementary 
Schools. D. Ed., 1952, University of Oregon. 
Library, University of Oregon, Eugene. 


Problem or Problems—(1) To determine and 
evaluate the prevalence of materials and equip- 
ment suggested as minimum essentials for ele- 
mentary science teaching by the Oregon State 
Course of Study. (2) To ascertain and evaluate 
the extent to which the teachers in Oregon Public 
Elementary Schools were trained for elementary 
science teaching; and to secure the opinions of 
the teachers relative to the strength and weakness 
of their professional education for science teaching. 
(3) To determine and evaluate the procedures 
used by the teachers in their science teaching in 
Oregon Public Elementary Schools. (4) To 
ascertain and evaluate what the teachers believed 
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to be their major problems in elementary science 
teaching. (5) To provide information that may 
be used by teachers, school administrators, and 
teacher training institutions for an improvement 
of their science programs. 


Steps or Methods—A Composite Information 
Blank was used to gather the data. A total of 
3,480 blanks was mailed to a random sample of the 
teachers and 1,394 usable copies were returned, 
representing approximately 40 percent of the 
blanks mailed. The data were classified under 
the following classifications: (1) General Infor- 
mation; (2) Science Teaching Facilities; (3) 
Extent of Your Science Education; (4) Pro- 
cedures You Use in Your Science Teaching; and 
(5) Problems of Elementary Teachers in Teach 
ing Science. 


Sources of Data—Questionnaires. 
Statistical Treatment——None reported. 


Major Findings—(1) A large majority of the 
schools studied did not have adequate equip- 
ment, facilities, materials, or reference books 
for elementary science teaching as suggested by 
the Oregon State Course of Study. (2) Approx- 
imately 73 percent of all respondents indicated 
they believed their professional education for 
science teaching was not adequate. (3) Nearly 
40 percent of the respondents who had met afl 
of the requirements for a Bachelor’s degree, or 
better, questioned the adequacy of their pro- 
fessional education for science teaching. (4) 
Teachers included in. this study expressed the 
opinion that biology, physical science, and 
methods in teaching science were the most help- 
ful courses in their professional education for 
science teaching. (5) Suggestions made by 
respondents for the improvement of the education 
for prospective elementary teachers in the sci- 
ence area included: (a) make college science 
courses for elementary teachers less theoretical 
and more practical; (b) assist the teachers to 
appreciate the use of simple materials in science 
teaching; and (c) make college science courses 
less formal and use more workshop techniques. 
(6) Approximately 70 percent of the teachers 
reporting indicated they used teaching procedures 
involving Direct Pupil Experiences; 60 percent 
used teaching procedures based on Pupil Observa- 
tion; while 40 percent of the respondents said they 
used teaching methods concerned with Verbal 
Symbols. (7) Approximately 60 percent of the 
respondents indicated their science program was 
organized in terms of textbook and workbook 
assignments while 40 percent of the teachers 
used experience units in planning their science 
teaching program. (8) A majority of the re- 
spondents indicated their major problems in 
elementary science teaching were intimately 
related to: (a) lack of equipment and facilities ; 
(b) lack of funds for the purchase of materials ; 
(c) lack of available materials on the child’s 
level; and (d) lack of adequate training in their 
professional education for science teaching. 
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30WYER, JoHN E. Some Aspects of Teaching 
About Atomic Energy in a Beginning Biol- 
ogy Course. M. A., 1952, Ball State Teach- 
ers College. Library, Ball State Teachers 
College, Muncie, Indiana. 


Problem or Problems—The problem of this 
research paper is to develop a teaching unit in 
atomic energy for use in a beginning biology 
course. 

Steps or Methods.——A survey was made of all 
available books, magazines, and bulletins on 
atomic energy. The book companies were asked 
why they did not include a unit on atomic energy 
in the biology textbooks in use today. A survey 
was made of all the biology textbooks which were 
adopted by the State of Indiana to see what 
biology textbooks, if any, brought out the uses of 
atomic energy. 

Sources of Data—Reference books, periodicals, 
and expert judgments. 

Statistical Treatment.—None. 

Major Findings.—Listing of available materials 
together with sources from which the materials 
may be obtained. A unit on atomic energy for 
use in teaching elementary biology by anyone 
who is concerned with introducing a unit on 
atomic energy into the science curriculum. 


30YER, DoNALD ALLEN. A Comparative Study of 
Sixth Grade Pupils’ Science Achievement in 
Schools Having Contrasting Science Curric- 
ulums. Ph.D., 1952, Northwestern Univer- 
sity. 220 p. Deering Library, Northwestern 
University, Evanston, Illinois. 

Problem or Problems—(1) The identification 
of outstanding types or patterns of “adequate” 
and “inadequate” programs of elementary school 
science teaching. (2) The measurement and 
comparison of science achievement of a sufficient 
sampling of children taught under inadequate pat- 
terns with the achievement of a sampling of 
children taught under contrasting but adequate 
science programs. (3) The comparison of the 
achievement of gifted and slow-learning children, 
in terms of the adequate versus the inadequate 
patterns of science teaching. (4) The analysis 
of specific features observed in the contrasting 
types of curriculums, in order to seek oustanding 
relationships between those curriculums and the 
science achievement results observed in the tests. 

Steps or Methods—Not given. 

Sources of Data.—Experimental groups, control 
groups, sampling survey of school systems, and 
questionnaires. 

Statistical Treatment.—Mean, standard devia- 
tion, Fisher’s “t,’ and analysis of variance and 
covariance. 

Major’ Findings.—(1) Children attending 
schools with adequate science programs, when 
compared with control groups, showed superior 
achievement in science. The results were sta- 
tistically significant at a high (1 percent) level 
except on one standard test part. (2) Slow 
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learning children and to a lesser degree, average 
I.Q. children suffered the greatest handicap in 
those schools with inadequate science programs, 
as compared with the achievement of like-ability 
groups in the schools with high-quality science 
teaching. 


BRAINERD, ARTHUR Burton. A _ Determination 
of the Extent to Which Individual Elements 
of the Scientific Method are to be Found in 
High School Physics Laboratory Workbooks 
and Manuals. M. Ed., 1952, Boston Univer- 
sity. 97 p. Library, School of Education, 
Boston University, Boston, Massachusetts. 

Problem or Problems.—This investigation is an 
attempt to determine to what extent individual 
elements of the scientific method are to be found 
in physics laboratory workbooks and manuals 
intended for the use of students taking the usual 
introductory high school courses in physics. 

Steps or Methods.—The experiments in Twelve 
high school physics laboratory workbooks and 
manuals were stated by investigator in question 
form and checked by a specialist in teaching of 
science to insure technically accurate and com- 
prehensible wording at high school level. Each 
experiment was written on a card and checkmark 
placed opposite each workbook or manual under 
each individual step of the scientific method in- 
cluded in that particular experiment as outlined 
in that particular workbook or manual. 

Sources of Data.—High school physics labora- 
tory manuals. 

Statistical Treatment.—None. 

Major Findings—Most of the individual steps 
of the scientific method applicable in high school 
physics experiments are included in the manuals, 
but not necessarily all steps in any one experiment. 
Most serious omission is step calling for experi- 
ment to be repeated. Also, steps of scientific 
method are not mentioned specifically nor called 
to ‘attention of student. Where the manuals fail 
is in neglecting to include a discussion of scien- 
tific method and to point out clearly each step 
of the method as it occurs in the experiments 
outlined. 


BRANDWEIN, Paut F. The Selection and Train- 
ing of Future Scientists. III. Hypotheses 
on the Nature of “Science Talent.” Non- 
thesis, 1952, Forest Hills High School. 2 p. 
Author, Forest Hills High School, Forest 
Hills, New York. 

Problem or Problems—To clarify problems 
which would be useful in determining the direc- 
tion of investigations on the nature of the high- 
level ability which has been called “science talent,” 
to investigate a trait, or better, an element in 
behavior which we may call “science talent,” 
and to define it so that we may observe it. 

Steps or Methods.——The author states his hy- 
potheses based on observations, interviews, class- 
room teaching, and laboratory guidance of 400 
students with high level ability in science and 
mathematics. Some 60 of these students have 
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proceeded through high school into college and 
into work in engineering, medicine, dentistry, and 
various fields of research. 

Sources of Data.—Experimental groups, control 
groups, interviews, expert judgments, and follow- 
up studies through college. 

Statistical Treatment.—None. 

Major Findings.—Three major hypotheses were 
presented: (1) that “There is a trait called 
‘science talent’; it is as clearly definable as 
musical or : artistic talent. This trait is not 
necessarily a component of high general intelli- 
gence.” (2) that “There is no single trait called 
‘science talent’; high level ability in science 
(science talent) is a function of high general 
intelligence.” (3) that “There is a trait ‘science 
talent’; it is either a component of high general 
intelligence or masked by it.” 

The author’s observations have not clearly 
tended to rule out any of the hypotheses stated 
although the weight of his observations tend to 
favor two. 

It seems that those who tend to favor scientific 
research per se (by seeking, or declaring their 
intentions of seeking) a doctorate of philosophy 
in science rather than work in the applied 
sciences such as engineering, medicine, and 
dentistry tend generally to give a picture of 
introversion rather than extroversion. They tend 
generally to have selected science as a career 
earlier than those who go into the applied 
sciences, tend generally to have higher scholastic 
records (ranking in class), tend generally to be 
able to need less assistance in selecting problems 
for project work, tend generally to show higher 
ability in mathematics, tend to show generally 
greater preferment for classical music, chess, and 
individual rather than team sports (e.g. tennis 
rather than basketball) than those who go into 
the applied sciences. They also tend to show 
high level ability earlier, (they read earlier, 
they are “early bloomers”) than those who tend 
to go into the applied sciences. 


3RANDWEIN, Pau F. Selection and Training of 
Future Scientists, IV. Developed Aptitudes 
in Science and Mathematics. Non-thesis, 
1952, Forest Hills High School. Author, 
Forest Hills High School, Forest Hills, New 
York. 

Problem or Problems—(1) Upon what basis 
may students with science aptitude be identified ? 
(2) What kind of a high school program will 
aid in the development of science aptitudes? 

Steps or Methods.—Observation of 1,400 fresh- 
men high school students and 400 special students. 

Sources of Data—Experimental groups, con- 
trol groups, interviews, expert judgments, and 
follow-up studies through college. 

Statistical Treatment.—None. 

Major Findings—(1) Under the present edu- 
cational opportunities obtaining in Forest Hills 
High School the great majority of students who 
developed science aptitude, or high-level ability 
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in science, and whose science interests were sus- 
tained to the point where major training in 
science (i.e., of a vocational nature) is selected 
in college, are typically students with high I.Q., 
high verbal ability, and high mathematical ability 
(as measured by standard tests). (2) Observa- 
tions on the group above indicate that a clear 
relationship cannot be established between devel- 
oped aptitudes in science and a science interest 
expressed before the ninth grade. Whether the 
science or mathematics interest establishes itself 
as a developed aptitude in science depends on 
two presently identifiable characteristics: (a) 
the presence of high general ability and (b) the 
nature of the opportunities offered to develop the 
aptitude. (3) Possibly, attempts to organize 
valid and reliable tests of developed aptitude in 
science may enable us to select youngsters early 
enough to indicate whether the interest is stable 
enough to result in early, yet advanced training 
in skills and aptitude. (4) After the freshman 
year of general science, youngsters with high- 
level general ability are given the opportunity to 
select a program of science and mathematics 
which runs through every year of high school. 
This program differs from the biology, chemistry, 
and physics offered to other students in several 
major ways: the type of science is highly 
enriched (for instance, college texts are used in 
biology) ; the youngsters plan their own schedules 
and curriculum with the teacher and thus accept 
the major responsibility for getting the knowledge 
and laboratory skills desired; the classroomi is 
considered not a place for giving information, 
but a place for discovering it, hence the teacher 
gives “no information” except as it pertains to 
safety; after the middle of the tenth year, each 
student may choose “advanced science,” a course 
which is reserved for the prosecution of individual 
projects in’ the laboratory for as long as the 
student wishes, usually for the two years remain 
ing in his or her career; each student has in 
addition the widest choice of a good number of 
co-curricular and extra-curricular activities, clubs, 
societies, etc. (5) Studies of these students now 
being carried on indicate that this program, 
with all its realized faults, has great promise for 
stimulating students to enter science, for main 
taining their interest, for developing those apti 
tudes we label “scientific,” and for sustaining 
the interest and increasing the developed aptitude 
through college and graduate school. (6) There 
is no personnel or manpower shortage in science 
but an “opportunity” shortage instead 


BREUKELMAN, JoHN and Anvrews, Tep F. Of 
ferings and Enrollments in the Secondary 
School Sciences in Kansas in 1951-52. Non 
thesis, 1952, Kansas State Teachers College, 
Library, State Teachers College, Emporia 
Kansas. 

Problem or Problems—To show (1) the offer 
ings and enrollments in the sciences in Kansas 
high schools, (2) the subjects taught by Kansas 
high school science teachers, (3) some of the 
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trends, and (4) some comparisons with the 
national situation. 


Steps or Methods—tInspection of Principal's 
Organizational Reports on file at the State De- 
partment of Education. Tabulation of: (1) 
total enrollment, (2) enrollment in each class of 
each science taught, and (3) non-science subjects 
taught by science teachers. 


Sources of Data.—Reports in State Department 
of Education. 





Statistical Treatment.—Median and comparison 


of frequencies. 


Major Findings——Of the 679 schools examined, 
569 offered general science, 482 biology, 208 
chemistry, and 232 physics. The most common 
sciences, other than the main four, were agri- 
culture, physiology, physical geography, and 
aeronautics. In the schools examined, about 
15,000 students were enrolled in general science, 
about the same in biology, about 4,500 in chem- 
istry, and about 3,500 in physics. Class sizes 
were larger in general science and biology than 
in chemistry and physics. The most common 
non-science courses taught by science teachers 
were mathematics, physical education, home 
economics, and social studies. 


3uncE, GeorceE. A Study of How High School 
Graduates Who Have Not Entered College 
Evaluate Their High School Science Courses. 
M. A., 1952, Ball State Teachers College. 
Library, Ball State Teachers College, Muncie, 
Indiana. 


Problem or Problems—The purpose of this 
study was to collect the opinions of graduates 
of a number of northern Indiana public high 
schools concerning the value their science courses 
have been to them since graduation. The ques- 
tion also arises “Are American high schools 
doing a good job of teaching science to the large 
percentage of students who do not go to college?” 
This study has been an attempt to answer this 
question in part. 


Steps or Methods—A rating scale based upon 
recently stated goals of science education was 
prepared. The author of this study personally 
interviewed 87 high school graduates. 

Sources of Data—Interviews and question- 
naires. 

Statistical Treatment—Comparison of fre- 
quencies. 

Major Findings—In general, men have re- 
ceived more help from their science courses than 
women have received, according to their ex- 
pressed opinions. The greatest amount of 
criticism, though not great, directed toward 
science education was the lack of equipment, 
too few science courses offered, the need for 
better teachers in the small schools, and the need 
to make science courses more practical for every- 
day living. 
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Burrows, GeorGeE Howarp. National Wildlife 
Refuge Policy. M. S., 1952, Cornell Uni- 
versity. 85 p. Nature Study Department, 
Cornell University, Ithaca, New York. 

Problem or Problems—To bring to light 
apparent weaknesses in existing philosophy and 
procedures relative to the administration of the 
refuge system and to suggest possible modifica- 
tions with the hope that the work might stimulate 
more detailed future investigations. 


Steps or Methods—(1) Correspondence with 
officials of various conservation agencies and the 
New York State Department of Public Works. 
(2) Consultation of literature. (3) Personal 
interviews. (4) Material drawn from lectures 
by Conservationists and Cornell faculty members. 
(5) Visits to National Refuges and Parks. 

Sources of Data.—Questionnaires, interviews, 
reference books, periodicals, and personal visits 
to Wildlife Refuges and National Parks. 

Statistical Treatment.—None. 

Major Findings—Major emphasis in wildlife 
refuge policy should now be shifted to more 
effective and appropriate public use of the ref- 
uges. Wildlife observation, conservation educa- 
tion, and controlled wildlife photography seem 
altogether desirable and suitable. Off-limit areas 
should be carefully delineated; loud noises and 
fast driving prohibited. An effort should be made 
to create in the refuges a wild or natural appear- 
ance. Buildings should be rustic. Such pur- 
suits as camping, swimming, boating, fishing, and 
picnicking should be curtailed or prohibited. 
Wildlife management should be modified to in- 
crease small non-game species where seen by 
visitors and to conceal management activities. 
Economic grants by the refuges should be made 
only when necessary to management practices. 
Land policies should be expansive particularly 
in the acquisition of more small water-fowl 
resting places near centers of population. A 
positive written policy should be announced pro- 
hibiting grants of rights-of-way. Areas aban- 
doned by wildlife should receive habitat improve- 
ment and other treatment to re-establish the 
wildlife instead of giving up the refuge. 


Crum, GLEN Laverne. A Course of Study for 
Basic Radio in the Puyallup High School. 
M. Ed., 1952, University of Washington. 
217 p. Suzzalo Library, University of Wash- 
ington, Seattle. 

Problem or Problems.—The purpose of this 
study was to develop a course in radio funda- 
mentals that would give the students of radio 
in the Puyallup High School an understanding of 
the science dealing with the vacuum tube and its 
related electrical circuits. Since it was the 
desire of the writer to improve the learning ex- 
periences of all students who are interested in the 
intricacies of radio receivers, the course was 
constructed as a resource unit. This would give 
the instructor an abundance of material to use in 
teaching the radio course. 





se? 


‘" 


is 
i- 
io 








Fesruary, 1954] 


Steps or Methods.—The available guides and 
suggestions in teaching radio fundamentals were 
studied, an attempt was made to learn the con- 
struction of the resource unit, and a large col- 
lection of reference materials, teaching aids, meth- 
ods, demonstrations, and experiments were 
gathered. These activities culminated in the 
development of the resource unit as a forward 
step in radio instruction. 

Sources of Data.—Reference books, periodicals, 
textbooks, courses of study, and technical pub- 
lications. 

Statistical Treatment.—None. 

Major Findings.—This study has only begun 
the task of preparing radio teaching aids. To 
meet the challenge presented by the new develop- 
ments in electronics, the science teachers must 
begin to develop courses which will provide an 
understanding of the fundamental principles of 
all electronics. 


Cutver, Ivon Earte. A Supervisory Program 
for Improving the Learning of Science in a 
Senior High School. D. Ed., 1952, Univer- 
sity of Pennsylvania. 304 p. Author, 409 
Valley View Road, Media, Pennsylvania. 


Problem or Problems.—A survey of the com- 
munity and high school. A study of the learning 
problems and special interests in science of 
nearly 900 pupils enrolled in the Upper Darby 
Senior High School in the year 1948-49. 


Steps or Methods.——Responses were treated 
statistically to determine the significance of 
differences in learning problems due to differences 
in sex, reading ability and intelligence. Rec- 
ommendations were made and were evaluated by 
a local jury for suitability to local conditions 
and by a jury composed of specialists in univer- 
sities, teachers colleges and in public school sys- 
tems for the desirability of the practices for 
improving the learning of science. The study 
included an analysis of differences in learning 
problems for differences in scientific backgrounds 
of the pupils. 

Sources of Data.—Reference books, periodicals, 
interviews, expert judgments, questionnaires, and 
diagnostic tests. 


Statistical Treatment—Mean, standard devia- 
tion, coefficient of correlation, and critical ratio. 


Major Findings—(1) Pupils appear to mem- 
orize much of the information learned in science 
without understanding it. (2) There is a need 
for better integration of science education both 
vertically and horizontally. (3) Instruction in 
science should be correlated with other depart- 
ments such as the mathematics department. 
(4) Pupils appear to need help in learning how 
tc study science. (5) There appears to be a need 
to study vocabulary requirements to the end of 
determining the basic scientific vocabulary abso- 
lutely necessary for secondary science instruction. 
(6) Increased efforts should be made to adjust 
courses of study to individual differences in learn- 
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ing and to differences in scientific backgrounds 
of the pupils. (7) Programs of science educa- 
tion should be constantly evaluated by use of 
graduates and pupils enrolled in science classes. 
(8) Efforts to improve science instruction should 
be made by cooperative efforts of teachers at the 
elementary, junior high, and senior high school 
levels working together to develop understandings 
of the role of each level in the program. (9) 
Pupil interests should be utilized in the develop- 
ment of club programs and courses of study. 
(10) Advanced classes in science should be 
provided for gifted pupils planning science 
specialization in college. 


Davis, WARREN Maywoop. Factors of Effec- 
tiveness in Science Teaching and Their Ap- 
plication to the Teaching of Science in Ohio's 
Public Secondary Schools. Ph.D., 1952, Ohio 
State University. 720 p. Library, Ohio State 
University, Columbus, Ohio. 


Problem or Problems.—(1) What factors are 
related to the effectiveness of a learning situation 
in secondary science? (2) To what extent is 
there evidence that these factors are observed or 
neglected in the teaching of science in the public 
secondary schools of Ohio? (3) What evidence 
exists that “factor effectiveness” of a teacher 
actually is related to “overall effectiveness” ? 
(4) What steps may be taken to increase the 
eftectiveness of science teaching in Ohio’s second- 
ary schools? 

Steps or Methods—(1) Through reading, 
study, and conference, there was developed a set 
of proposed factors of effectiveness. These were 
circulated for comment. (2) These factors were 
validated by submitting them to the total mem- 
bership of the National Association for Research 
in Science Teaching and to a sampling of mem- 
bership of three other associations. (3) The data 
bearing on these factors of effectiveness obtained 
from the Ohio State Department of Education 
and from questionnaires were circulated to every 
secondary teacher of science subjects in the public 
schools of Ohio and used in a personal survey of 
teachers in their teaching situations. (4) The 
data were analyzed, interpreted, and applied to 
the problem of the study. 

Sources of Data.—Expert judgments, question 
naires, and State department records. 

Statistical Treatment.—None. 

Major Findings.—Seventy-four findings were 
reported. Among them were such items as: 
(1) More than one teacher in every seven in the 
county schools had no experience prior to the 
year of the study. About one in every three and 
a half had one year or less of teaching experi- 
ence. Less than two in every three had more 
than two years experience. Percentages in the 
exempted villages were somewhat lower, and 
in the cities only about one in fifteen had one 
year or less of experience, with less than one 
in 33 being a beginning teacher. About one- 
fourth of Ohio’s science teachers received their 
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most recent degree within the two years pre- 
ceding the study. Over one-tenth of Ohio’s sci- 
ence teachers were beginning teachers. About 
one-fifth had one year or less, and about three 
of ten had three years or less of experience. 
(2) Eighty-five county teachers were teaching 
science subjects in high school with no college 
preparation of any kind in any science. More 
than one of every three such teachers (551 of 
1,470) presented less than 25 semester hours total 
preparation in all forms of post-secondary science. 
These county teachers were more often than the 
city teachers required to teach a number of sci- 
ences. In Ohio’s city schools, 43 teachers of 864, 
or about one science teacher in 20 presented no 
credit at all in any science subject. A little less 
than one teacher in every four in the city schools 
had 25 semester hours or less of science credit in 
total. (3) About one of every thirteen county 
teachers was teaching with no preparation at all 
in his major field of science teaching (110 of 
1,470). More than half had thirty semester 
hours or less in their major area of science teach- 
ing. Thus, twenty-nine of 324 county teachers 
whose major area of science teaching was biology 
offered no post-secondary. biology credit; five 
teachers of 81 in the county schools whose major 
area of science teaching was chemistry offered 
no post-secondary chemistry credit; twenty-five 
of 185 teachers in the county schools whose major 
area of teaching was physics offered no physics 
credit beyond secondary level. (4) In the city 
schools, 54 teachers of 864, or one in 16, had no 
science preparation in the field of their major 
area of science teaching. Somewhat less than 
half had 30 semester hours or less in the field 
of their major area of science teaching (363 of 
864). In the city schools, 17 of 299 teachers 
whose major area of teaching was biology had 
no biology credit at post-secondary level, with 43 
of 299 having had 15 hours or less. Thus one in 
17 had no credit, and about one in seven had a 
limited amount of credit. In chemistry, nine of 
152 city teachers whose major area of science 
teaching was in chemistry had no chemistry 
credit. Twenty-three had 15 hours or less. In 
physics in the city schools, five teachers of 98 
whose major area of science teaching was in this 
field, had no physics credit. Twenty-five of 98, 
or about one-fourth of the teachers had 15 hours 
or less. (5) A total of 139 teachers in Ohio 
were teaching scientific subjects in the high 
schools with no college credit in any science. In 
addition, there were 140 teachers who may or 
may not have had any science credit as their 
records were so incomplete as not to permit 
judgment. These figures are based on a total of 
2,541 teachers. (6) Some 24 schools of 509 in 
the counties possessed nothing that could be dis- 
tinguished as a science room. (7) Teachers in 
Ohio’s smallest group of county schools (enroll- 
ments 1-25 per grade), were required to teach 
a very wide variety of science and non-science 
subjects, with 60 percent of the teachers having 
five or more preparations per day. This per- 
centage dropped as the size of the school in- 
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creased, so that the average county high school 
teacher of science subjects had four preparations 
per day or less, however, over 30 percent of all 
county teachers had six, seven, or eight prepara- 
tions per day. In the exempted villages, the 
median preparation load was three, but a little 
more than one teacher in 20 had five or more 
preparations. The median number of prepara- 
tions in Ohio’s city high schools was two, but 
some had as many as seven preparations. A 
negligible percentage had more than four, how- 
ever. The average number of classes taught per 
day was about five in all classes of schools. It 
should be remembered that many of these were 
double-period classes (or seven-period-per-week 
classes). (8) Less than one in five of the county 
and exempted village teachers belonged to any sci- 
ence or science-education organizations or groups. 
Of those who did belong, more (36) belonged 
to the National Science Teachers Association than 
to any other group. In the cities, one teacher of 
every two and one-third claimed membership in 
some such organization. Here the most common 
type of organization was the district or state 
science group with a membership of 87 teachers. 
However, 52 of these teachers also claimed 
NSTA membership. (9) Only 23 of 558 county 
and exempted village teachers of science had no 
extra-curricular duties. For 227 of these teachers, 
or more than a third, coaching was all or a part 
ot the extra duty, while with 108, administration 
or supervision entered the picture in addition to 
other extra-class duties. In the cities, 18 of 411 
teachers did not have extra duties. There were 
92 coaches, 220 who had clubs of one type or 
another, and 40 who were administrators or 
supervisors. About one in five county and ex- 
empted village teachers reporting believed that 
their extra-curricular load hurt their teaching. 
About two in five believed that it helped. The 
rest either had no opinion or believed that it 
didn’t matter. In the cities, one in eight believed 
that his extra-curricular load was harmful, and 
again, two in five believed that it helped. (10) 
About 85 percent of the city teachers and 70 
percent of the county teachers said that they 
felt thoroughly competent in their science labora- 
tories. About 13 percent of the city and almost 
29 percent of the county and exempted village 
teachers said that they felt only partially com- 
petent, while something less than 2 percent of 
the teachers in each case said that they felt totally 
incompetent in their science situations. (11) 
Somewhat over 60 percent in each case were one- 
textbook teachers according to their report; a 
little over 10 percent said that they used two 
texts; while a little over one in four reported 
using three or more textbooks. (12) Not more 
than half of the objectives of science teaching 
as reported by science teachers showed very great 
insight into or grasp of any recognizable broad 
philosophy for education of youth in a democracy. 
Many of the statements, given as sole responses 
to the question included somewhat limited objec- 
tives as, for instance, “preparation for college,” 
of “teaching the course of study.” 
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DeBoer, SIpNEY VERNON. An Investigation of 
the New York State Regents Examination in 
Biology for June 21, 1949. M. A., 1952, Uni- 
versity of Michigan. Author, Battle Creek 
High School, Battle Creek, Michigan. 

Problem or Problems—The purpose of this 

study is to item analyze and evaluate completed 
and graded Regents Examinations of the Uni- 
versity of the State of New York in biology. 
These examinations were the ones prepared for 
June 21, 1949. (1) A determination of the reli- 
ability of the examination. (2) A determinatior 
of validity of the examination with respect to 
the extent to which it measures the major objec- 
tives of science teaching. (3) A determination 
of the areas in which students do poorly and do 
well. (4) A determination of the inconsistencies 
in certain test items. (5) Miscellaneous difficul- 
ties involving improper scoring, and apparent mis- 
understandings on the parts of students and 
teachers. 

Steps or Methods.—Not reported. 

Sources of Data—2,085 corrected and graded 
test papers. 

Statistical Treatment.—Standard deviation and 
coefficient of correlation. 

Major Findings.—Not reported. 


DeLoacu, Witt S. A Chemistry Identification 
Question. Non-thesis, 1952, Mississippi State 
College for Women. 2 p. Author, Arkansas 
State Teachers College, Conway, Arkansas. 

Problem or Problems——The scores on a 

“scrambled clues” chemistry identification ques- 

tion are correlated with the scores on the rest of 

the test so as to get some evidence of the validity 
of the question. 
Steps or Methods.—Not reported. 





Sources of Data.—Experimental groups. 
Statistical Treatment—Coefficient of correla- 
tion. 
Major Findings—A “scrambled clues” type of 
question is described, and some evidence is given 
regarding its validity and reliability. 


DeLoacu, Witt S. Doctorates in Chemistry 
from Southern Institutions, 1881-1951. Non- 
thesis, 1952, Mississippi State College for 
Women. 2 p. Author, Arkansas State 
Teachers College, Conway, Arkansas. 

Problem or Problems.—Listing was made of 
the doctorates in chemistry, by institution by 
year, from the earliest in 1881 through 1951. 

Steps or Methods.—Not reported. 

Sources of Data.—Reference books, periodicals, 
and letters to universities. 

Statistical Treatment.—None. 

Major Findings.—Earliest doctorates in chem- 
istry found from a_ southern institution was 
granted by Vanderbilt University in 1881. 
Through 1951 a total of 831 Ph.D.’s in chemistry 
had been granted by a total of sixteen southern 
institutions. 
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DeLoacu, Witt S. The Master's Degree Pro- 
grams of a Group of High School Chemistry 
Teachers. Non-thesis, 1952, Mississippi State 
College for Women. 3 p. Author, Arkan- 
sas State Teachers College, Conway, Ar- 
kansas. 

Problem or Problems.—Study was made of the 
courses taken for the master’s degree by a group 
of Alabama high school chemistry teachers. 

Steps or Methods.—Not reported. 

Sources of Data.—Transcripts mostly in State 
Department of Education. 

Statistical Treatment.—None. 

Major Findings—Of the total of thirty-one 
Alabama high school chemistry teachers holding 
master’s degrees, nearly one-half received the 
degree after World War II, with about one-fifth 
in 1950. About 58 percent received the degree 
from Alabama institutions. About 61 percent 
took no work in chemistry in their master’s 
program, 


Fincu, Raymonp CHARLES. A Study of the 
Methods of Conducting Physics Laboratory 
Work in Secondary Schools with Some Sug- 
gestions for Improvement by Means of Sim 
ple Research Projects. M. Ed., 1952, Cornell 
University. 92 p. Nature Study Depart- 
ment, Cornell University, Ithaca, New York. 


Problem or Problems.—To examine the pro 
cedures involved in conducting physics laboratory 
work in secondary schools. The major emphasis 
is placed upon the use of simple research projects 
in high school physics courses. The term, simple 
research project, refers to some type of problem 
to be solved in the laboratory which involves the 
application of several physical principles and 
skills. 

Steps or Methods.—Search of literature, study 
of twelve high school physics laboratory manuals 
and one text, and questionnaires to 400 physics 
teachers in New York State, of which 200 were 
returned. 

Sources of Data.—Questionnaires, textbooks, 
reference books, and periodicals. 

Statistical Treatment.—None. 

Major Findings.—In general, New York schools 
offering courses in physics allot at least one 
period per week for laboratory work. In many 
cases, 48 percent of those replying to the ques- 
tionnaire, two periods per week are given over to 
this phase of the work. 

Turner's Discovery Problems in Physics ap- 
pears to be the most popular manual among New 
York teachers, although many prefer to use their 
own mimeographed notes. 

There appears to be considerable difference of 
opinion among physics teachers in New York 
State as to which experiments are important. All 
of the 74 experiments in the list sent out as part 
of the questionnaire were checked as regular ex- 
periments. The measurement of volume and 
density appears to be most widely used. Very 
few schools require the students to carry out the 
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exercise on tensile strength of solids. The fol- 
lowing list of additional exercises was contributed 
by the teachers: Relation of sound and music; 
automatic siphon with colored water ; ultra-violet 
and infra-red light; geiger tubes; lead plating ; 
telegraph systems; mercurial barometer (con- 
struction of all necessary parts) ; making an air 
thermometer ; making a stirring device; devising 
uses for the electric eye; measuring the height 
of a building by use of stone and stop watch; 
singing flames; electrical network board; deter- 
mining types of metals by specific gravity meas- 
urements; use of school bus garage for practical 
applications of levers, hydraulic systems, chain- 
pulley systems. Suggestions for projects are 
classified in six broad areas. 


Gorpon, GArForp GarLorp. A Study of Methods 
of Making Provision for Outstanding Science 
and Mathematics Students in High Schools. 
Ph.D., 1952, University of Southern Cali- 
fornia. 484 p. Doheny Memorial Library, 
University of Southern California, Los An- 
geles 7, California. 


Problem or Problems.—What methods are be- 
ing successfully used in high schools to make pro- 
vision for meeting the special needs of outstanding 
science and mathematics students? Are there any 
schools and teachers who can be recognized as 
being clearly successful in making provision for 
meeting the needs of such students, or at least 
as being more successful than ordinary schools 
and teachers? If definite methods are being used 
for meeting the needs of such students, what im- 
plications does this fact have for the practices 
of schools and teachers generally? 

Steps or Methods——(1) Determination of ex- 
istence of schools and teachers making good pro- 
vision for outstanding science and mathematics 
students, using recommendations of educators, 
results of Science Talent Search, and results of 
local contests. (2) Questionnaire to schools and 
teachers plus visitation to selected California and 
Arizona schools. (3) Tabulation and interpreta- 
tion of results. 

Sources of Data.——Reference books, periodicals, 
interviews, expert judgments, questionnaires, and 
contest results. 

Statistical Treatment——Chi square and com- 
parison of frequencies. 

Major Findings Schools included in the study 
were found to make wide use of several organiza- 
tional and extracurricular methods in providing 
for outstanding science and mathematics students. 
Teachers were found to use regularly more than 
nine classroom methods each in doing this. The 
extent of use of methods and the degree of suc- 
cess attributed to them were found to be highly 
correlated. Length of class period, administrative 
policies regarding the supervision of students, use 
of ability grouping and of special classes, and the 
exact nature of the subject involved—all were 
found to affect the extent of use of classroom 
methods. It was concluded, among other things, 
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that (1) superior students were victims of exces- 
sive demands on their time, (2) ability grouping 
could be used in all types of schools, (3) such 
grouping should be based on several criteria, 
(4) science and mathematics departments could 
undertake their own programs of detecting and 
fostering superior students, (5) mathematics 
teachers were less aware of the possibilities of 
providing for outstanding students than were sci- 
ence teachers, and (6) methods found to be most 
widely used by teachers and schools included in 
this study could be recommended for widespread 
use by all schools and teachers. 


GREGORY, RAYMOND Newton. The Dyeing of 
Orlon, Dacron, and Acrilan. Ph.D., 1952, 
George Peabody College for Teachers. 97 p. 
Library, George Peabody College for Teach- 
ers, Nashville, Tennessee. 

Problem or Problems—(1) To describe the 
processes involved in the manufacture of three 
very new synthetic fibers used for this study— 
Orlon, Dacron, and Acrilan—and to review the 
various theories that have been advanced to ex- 
plain the dyeing of each. (2) To determine which 
of various classes of dyestuffs will color these 
fibers. (3) To determine the comparative effec- 
tiveness of these different classes of dyestuffs in 
their ability to dye these three synthetic fibers as 
compared to wool. 

Steps or Methods.—Material on the various 
processes and theories of dyeing was obtained 
from all available sources, chiefly industrial labo- 
ratory reports. The best methods of applying 
the dyestuffs were selected from the literature 
reviewed. The three fibers were dyed under 
identical conditions and in the same dye bath 
at temperatures indicated for each class of dye 
used. 

Sources of Data.—Letters from industrial and 
research laboratories. 

Statistical Treatment.—None. 

Major Findings—A major purpose of this 
study was to work out the materials and methods 
for interesting and instructive classroom demon- 
strations of the dyeing properties of these three 
newest synthetic fibers—Orlon, Dacron, and 
Acrilan. This purpose was accomplished in that 
any teacher of chemistry, or of home economics, 
who would go to the trouble of obtaining the 
samples of the textiles and the dyes could assign 
the dyeing to students as a class activity and have 
samples mounted in a permanent notebook. In 
this thesis, all samples are mounted. 


Hess, Frep Cart. Development of a Course in 
the Utilization of Chemistry by Marine En- 
gineers. Ed. D., 1952, Columbia University. 
82 p. Teachers College Library, Columbia 
University, New York 27, New York. 

Problem or Problems.—The project undertaken 
was the development of a course at the New York 

State Maritime College in which students of 

marine engineering were to study problems in 

their field which could be dealt with more effec- 
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tively through the utilization of a knowledge of 
chemistry. 

Steps or Methods.—(1) A study of the institu- 
tion, its purpose, history, and curricula to estab- 
lish the role of the course in the institution. 
(2) A study of the students, their background 
and goals, to establish the direction of the course. 
(3) A study of marine engineering, its character- 
istics and responsibilities, to establish the profes- 
sional objectives of the course. (4) A study of 
educational theory, to establish principles useful 
to the course. (5) A description of the course 
in operation, to illustrate the application of prin- 
ciples and methods employed to attain objectives. 
(6) A brief evaluation of the learning activities 
in terms of the principles derived in the studies. 

Sources of Data—Reference books and peri- 
odicals. 

Statistical Treatment.—None. 

Major Findings—A course consistent with the 
findings of the various phases of the study was 
established at the institution. 


HILFerty, FRANK JosepH. Biology in New Eng- 
land State Teacher Training Institutions. 
Ph.D., 1952, Cornell University. 572 p. 
Mann Library, Cornell University, Ithaca, 
New York. 

Problem or Problems.—The problem is one of 
providing detailed, useful information pertinent 
to the teaching of general introductory biological 
science in the New England State teacher train- 
ing institutions. 

Steps or Methods—(1) Review of literature. 
(2) Correspondence with administrators and fac- 
ulty members in New England State Teacher 
Training Institutions. (3) Visitations—each in- 
stitution was visited at least once and 91 percent 
at least twice. (4) Questionnaires were filled out 
by the author during conferences with the per- 
sonnel of each institution. 

Sources of Data—Interviews, questionnaires, 
reference books, and periodicals. 

Statistical Treatment.—None. 

Major Findings—The general biology course 
in the State teacher training institutions of New 
England is not in a very satisfactory state. 


Jounson, Puuie G. School and Science En- 
rollments in a Random Sample of Identical 
Schools for the Fall of 1947 and the Fall of 
1952. Non-thesis, 1952, U. S. Office of Edu- 
cation. 3 p. Author, U. S. Office of Edu- 
cation, Washington 25, D. C. 

Problem or Problems—(1) How have public 
high school enrollments changed between 1947 
and 1952? (2) How have public high school 
science enrollments changed between 1947 and 
1952? (3) How does the enrollment in 1952 
compare with previous periods? (4) How have 
the numbers of part-time and full-time teachers 
changed between 1947 and 1952? 

Steps or Methods.—Data from a questionnaire 
used in 1947 were compared with data collected 
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from the same schools by a questionnaire used in 
1952. Comparisons with results from other 
studies were made. 

Sources of Data.—Questionnaires, reference 
books, and periodicals. 

Statistical Treatment.—Comparison of frequen- 
cies. 

Major Findings—(1) Public high school en- 
rollments in the reporting schools have changed 
as follows: 7th grade, +50.6%; 8th grade, 
+37.6%; 9th grade, +21.6%; 10th grade, 
+8.9% ; 11th grade, +8.4% ; 12th grade, +9.4%. 
For grades 7-12 this amounts to +20.0%; for 
grades 9-12 it equals +124%. (2) Public 
high school science enrollments in the reporting 
schools have changed as follows: 7th general 
science, +46.7%; 8th general science, +29.7%; 
9th general science, +15.2%; biology, +13.5%; 
chemistry, —4.2% ; physics, —15.6%. For grades 
7-12 this amounts to +16.8%; for grades 9-12 
it equals +8.1%. (3) When the fall 1952 science 
enrollments are compared with earlier periods, 
it may be noted that general science, biology, 
and chemistry enrollments have maintained their 
percentage of the school enrolled pupils. High 
school physics has reached a new low in per- 
centage of high school pupils enrolled. Enroll- 
ment in science courses other than general science, 
biology, chemistry, and physics increased from 
2.3% in 1948-49 to 3.8% in the fall of 1952. 
(4) The number of men teaching science full- 
time in public high schools increased by 23.5% 
while the part-time men teachers increased by 
16.7%. Full-time women science teachers de 
creased by 16.7% and part-time women science 
teachers decreased by 14.8%. 


JoserHson, RutH Annis. A Study of the Value 
of Field Trips for the Teaching of Natural 
History in the First Grade Curriculum of the 
Fox Point-Bayside School, Fox Point, Wis- 
consin. M.S., 1952, Cornell University. 
104 p. Nature Study Department, Cornell 
University, Ithaca, New York. 

Problem or Problems.—To correlate the teach- 
ing of natural history with other basic activities 
in the first grade curriculum and to develop a 
technique of conducting natural history field trips 
with small children which is informal, safe, effec- 
tive, and spontaneous. 

Steps or Methods—The author planned and 
used nine field trips with her first grade pupils 
The experiences gained were used as bases for 
activities in reading, language, music, art, and 
social studies. Records were kept of the 
children’s reactions and comments, and each trip 
was evaluated. 

Sources of Data—Experimental groups. 

Statistical Treatment.—None 

Major Findings.——The outcomes of this series 
of trips are as many as there were children in 
the group. Some results were evident. Barbara, 
who became hysterical with fear when she saw 
the snake in October, asked to be allowed to 
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feed it in April and May. Billy grew from an 
immature and lonely child to an alert little boy 
with a passion for nature. In addition to the 
individual changes there was obvious growth in 
problem solving power, in observing, and in 
reporting. Eleven techniques for use of field 
trips were suggested. 


KALLENBERG, RosBeRT CHRISTOPHER. A Study of 
the Red Salmon, Oncorhynchus nerka (Wal- 
baum), of Bristol Bay with Particular Ref- 
erence to Teaching Its Conservation. M.S., 
1952, Cornell University. 112 p. Nature 
Study Department, Cornell University, Ithaca, 
New York. 

Problem or Problems.—To furnish the teachers 
in Bristol Bay with information and suggestions 
that may be used in teaching conservation of the 
salmon including a history of the canneries and 
development of the fishing industry, the biology 
and ecology of the salmon, and scientific investi- 
gations in Bristol Bay and other areas that bear 
on the involved conservation problems. Sugges- 
tions are given as to how this material may be 
integrated with the present curriculum in de- 
veloping an understanding of the conservation 
problems connected with maintaining a run of 
salmon large enough to support commercial 
fisheries. 

Steps or Methods—Consultation of literature 
followed by organization and summary of pertinent 
materials. 

Sources of Data—Reference books, periodicals, 
experience in fisheries work, and courses of study. 

Statistical Treatment.—None. 

Major Findings—(1) A discussion of the de- 
velopment of the Bristol Bay Fishery, including 
the establishment of the canneries, methods of 
fishing, fishing regulations, and the establishment 
and growth of the Bristol Bay communities. 
(2) Biology and ecology of the salmon runs 
including discussions of the ability of the run 
to maintain itself, the development of an index 
to the success of the return run, the application 
of this index to Bristol Bay, and conservation 
problems relative to the Bristol Bay run of sal- 
mon. (3) A program for the use of material 
presented in the schools with a discussion of the 
development of the following concepts: photosyn- 
thesis, water cycle, erosion and deposition, density 
and viscosity of water, productivity of streams and 
lakes, lakes, relation of living things to their 
environment, and interdependence of living things. 
Also suggestions for the correlation and integra- 
tion of this material with work in English, his- 
tory, mathematics, and geography. 


Kerns, Leroy R. The Understanding of Thir- 
teen Science Concepts by Students in Grades 
One Through Twelve. M.A., 1952, Colo- 
rado State College of Education. 105 p. 
Library, Colorado State College of Educa- 
tion, Greeley, Colorado. 

Problem or Problems—The problem of this 
study originated in a twelfth grade general educa- 
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tion class in science. The class was studying 
current topics in the various fields of science, 
their importance in their lives, in the immediate 
communty, and in the world. Materials or articles 
of scientific nature were used. These were found 
in newspapers, periodicals, bulletins, or other 
sources of information. The “textbooks” were 
found to have ample materials and worthwhile 
explanations. The class progressed very nicely 
and with keen interest by all participants. How- 
ever, one serious problem developed which im- 
paired the progress of the class; namely, before 
an article could be efficiently used, much effort 
was necessary in order to make it meaningful 
because the students did not understand the sci- 
entific concepts used in the article. To find the 
cause of this difficulty, the purpose of this study 
was to determine an answer to the problem, 
“How do the students’ understandings of a selected 
group of science concepts progress in grades one 
through twelve in the Laboratory School of Colo- 
rado State College of Education?” 


Steps or Methods.—From over thirteen hundred 
scientific terms or concepts which were turned in 
as not being understood by a class in general edu- 
cation in science, thirteen were selected for the 
basis of this study. These thirteen concepts were 
part of the designated study of three science series 
textbooks and the tests used in the testing were 
standardized by the interpretation used in these 
textbooks. All grades from one through twelve 
were tested for understanding in these concepts, 
and information was gathered as to how the stu- 
dent encountered the concept and also his under- 
standing of it if it was different from that as 
designated by the textbooks. Comparisons were 
then made of the data from grades one through 
twelve. 

Sources of Data.—Tests. 

Statistical Treatment——Mean, median, compari- 
son of frequencies, and percent comparison by 
grade. 





Major Findings——(1) Science concepts are not 
introduced before a student is capable of under- 
standing them. (2) Many concepts could be intro- 
duced earlier. (3) The concepts are introduced 
simply and with much parallelism to the student's 
previous understanding of the concept. (4) Most 
of the concepts were a part of the student’s vo- 
cabulary before they were introduced into his 
study, the understanding of which was erroneous 
in many respects. (5) The students encountered 
a use of the concepts in their social realm before 
they were introduced into their studies. 


KINNARD, RosA Mar. An Analysis of the 
Science Subject Matter a Competent Second- 


ary Chemistry Teacher Needs to Know. 
B.S., 1952, Tennessee A. & I. State Uni- 
versity. 27 p. Department of Science 


Education, Tennessee A. & I. State Univer- 
sity, Nashville 8, Tennessee. 
Problem or Problems.—The problem of the 
study is to analyze the science subject matter a 
competent secondary chemistry teacher needs to 
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know and to evaluate the effectiveness of the Ten- 
nessee A. & I. State University curriculum in 
developing that subject. matter competence. 

Steps or Methods—(1) Location of typical 
secondary chemistry textbook and/or course of 
study. (2) Analysis of textbook or course of 
study for important principles of chemistry or 
mathematics. (3) Examination of A. & I. cur- 
riculum for chemistry and mathematics courses 
commonly taken by prospective secondary chem- 
istry teachers. (4) Determination of effectiveness 
of these courses in developing understanding of 
the principles usually included in secondary chem- 
istry by submission of a selected list of such 
principles to a jury from the Department of 
Chemistry. 

Sources of Data.—Textbooks, courses of study, 
and expert judgments. 

Statistical Treatment.—None. 

Major Findings—(1) Sixty-two principles, 
theories, mathematical calculations, and important 
processes were isolated as important subject mat- 
ter items. (2) Approximately 85 percent of the 
necessary chemistry subject matter is satisfactorily 
covered in the first year chemistry course. (3) As 
it was impossible to identify the remaining 15 per- 
cent of necessary items with any specific course 
or group of chemistry courses, it is recommended 
that experiences to develop these competencies be 
included in the general chemistry course since this 
is the one chemistry course common in the back- 
ground of all prospective chemistry teachers en- 
rolled at the Tennessee A. & I. State University. 


KruGLaAK, Hay. Achievement of Physics 
Students With and Without Laboratory 
Work. Non-thesis, 1952, University of 
Minnesota. Author, Department of Physics, 
University of Minnesota, Minneapolis 14, 
Minnesota. 


Problem or Problems—(1) Are there differ- 
ences in the learning outcomes of general physics 
students who do laboratory work by the indi- 
vidual method and students who take the same 
course without laboratory? (2) Are there dif- 
ferences in the learning outcomes of general 
physics students to whom laboratory experiments 
are demonstrated and students who take the same 
course without laboratory? 

Steps or Methods—Control groups of twenty- 
eight taught laboratory by the individual method ; 
experimental groups of twenty-eight taught by 
the demonstration method; volunteer group of 
twenty-one received no laboratory training. All 
students attended the same lectures and took the 
same tests. Initial status and achievement were 
measured by two pencil-paper and two perform- 
ance examinations. 

Sources of Data—Experimental groups and 
control groups. 

Statistical Treatment—Mean, standard devia- 
tion, coefficient of correlation, Fisher's “t,” analysis 
of variance and covariance, and Davis item 
analysis technique. 
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Major Findings.—(1) Students who get labo- 
ratory instruction by the individual or demonstra- 
tion method are superior to students without such 
instruction on laboratory tests. (2) Laboratory 
work did not influence significantly the scores 
on pencil-paper theory tests. (3) The group 
taught by the individual method had a signifi- 
cantly higher mean on one performance test than 
either of the other two groups. The no-laboratory 
group had the lowest mean on all the four tests. 


LeMaster, Rocer A. A Content Analysis of 
Selected Biology Courses of Study. M.A,, 
1952, Ball State Teachers College. Library, 
Ball State Teachers College, Muncie, Indi- 
ana. 

Problem or Problems.-The purpose of this 
original research paper is to analyze and com- 
pare the contents of twelve city and State high 
school biology courses of study with content 
recommended by experts in the field. 

Steps or Methods.—The data for this original 
research report were gathered from two sources 
the selected biology courses of study of twelve 
cities and States and from a checklist sent to 
various experts on teaching biology. The purpose 
of the checklist was to find out what content 
experts on the teaching of biology would like 
to see included in a biology course of study. 

Sources of Data—Questionnaires. 

Statistical Treatment—Comparison of fre 
quencies. 

Major Findings.—li the aims of biology educa- 
tion are to be accomplished, more States through- 
out the United States should make their material 
available. Several of the States are revising their 
biology courses of study, while several others 
admit theirs are obsolete and out of print. Several 
of these States seemingly are not making any 
effort to rewrite and modernize their courses of 
study. 


LEoNELLI, RENATO Epuunp. The Selection and 
Grade Placement of Physical Science Prin 
ciples in the Elementary School Curriculum 
D.Ed., 1952, Boston University. 239 p. 
Library, School of Education, Boston Uni- 
versity, 332 Bay State Road, Boston, Massa- 
chusetts. 

Problem or Problems—To determine (1) the 
physical science principles that should be included 
in the elementary school curriculum; (2) the 
reasons for inclusion; and (3) the grade areas 
wherein the principles should be introduced. 

Steps or Methods—Seventeen specialists in 
science and eighty-four elementary science teach 
ers participated in the study. 2) Each of the 
above rated a total of eighty-one physical science 
principles extracted from a previous dissertation 
by Martin Robertson, University of Michigan, 
1934. (3) Each rated principles for problems as 
stated above. (4) Returns were compiled and 
treated statistically. 

Sources of Data.—Reference books, periodicals, 
expert judgments, and questionnaires. 
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Statistical Treatment—Coefficient of correla- 
tion and comparison of frequencies. 

Major Findings——(1) The correlation between 
what the experts believed should be included in 
the curriculum and what the teachers believed 
should be included was 0.83. (2) Seventy of the 
eighty-one principles were selected by more than 
53 percent of the jurors. (3) Seventy of the 
above principles should be included for their con- 
tribution towards “an interest in and an inter- 
pretation of the community.” (4) When selected 
for their contribution to desirable habits of work 
and study, no one principle received a majority 
selection. (5) For grade selection, no one prin- 
ciple was selected by a majority for a definite 
or single grade. However, upon a combination 
of percentages, a definite area of successive grades 
was established for sixty-four of the eighty-one 
principles. 


McKissen, MArGARET JEAN. An Analysis of 
Principles and Activities of Importance for 
General Education in High School Courses 
in General Biology. Ph.D., 1952, University 
of Pittsburgh. Library, University of 
Pittsburgh, Pittsburgh 13, Pennsylvania. 


Problem or Problems.—(1) To evaluate prin- 
ciples of biological science for general education 
in general biology courses in high schools. (2) To 
determine the relative value of activities in con- 
tributing to an understandng of principles to which 
they have been related for use in such courses 
and whether each activity would more appropri- 
ately be done as a demonstration or as an indi- 
vidual laboratory activity. 

Steps or Methods—(1) Evaluation by a jury 
of specialists in science education and of biology 
teachers of a list of principles of biological sci- 
ence for use in high school biology courses. (2) 
Evaluation by a jury similar to the first of activi- 
ties related to the 152 principles found in the first 
part of the study to be of greatest importance for 
such courses. 

Sources of Data.—Expert judgments and check- 
lists. 

Statistical Treatment—Mean and comparison 
of frequencies. 

Major Findings—(1) Five hundred fifty-eight 
assignments of activities were ideally or well 
suited to developing an understanding of 93 prin- 
ciples of biological science of greatest importance 
for general education in high school biology 
courses. (2) Sixty-nine or 12.3 percent of the 
558 acceptable activities were ideally suited to 
contributing to an understanding of the principles 
to which they were related and 489 or 87.6 percent 
were well suited for such purposes. (3) The 93 
principles remaining in the list after duplicates 
were eliminated had an average of six activities 
which were ideally or well suited to developing 
an understanding of them and an average of 0.7 
which was ideally suited. (4) Thirty-eight prin- 
ciples or 40.9 percent of the list of 93 had at least 
one activity assigned which was ideally suited for 
developing an understanding of them, whereas 55 
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or 59.1 percent had none. Ninety principles or 
96.8 percent had at least one activity which was 
well suited or better, while 3 or 3.2 percent had 
none. (5) For 18 or 11.8 percent of the prin- 
ciples in the list of 152, no activities were found 
in the sources examined which might reasonably 
be expected to contribute to their understanding. 
Moreover, three other principles or 1.9 percent 
of this number had no activities which were 
ideally or well suited for such purposes. Conse- 
quently, a total of 21 or 13.8 percent of the 
original 152 principles had no activities which 
were acceptable for use in high school biology 
courses. (6) Two hundred seventy-three or 48.9 
percent of the acceptable activities would more 
appropriately be performed as demonstrations, 231 
or 41.4 percent as individual laboratory experi- 
ments, and 54 or 9.1 percent equally well by either 
method. 


MALLINSON, GEORGE GREISEN. Some Problems of 
Vocabulary and Reading Difficulty in Teach- 
ing Junior High School Science. Non-thesis, 
1952, Western Michigan College of Educa- 
tion. 6 p. Author, Western Michigan Col- 
lege of Education, Kalamazoo, Michigan. 


Problem or Problems—The purpose of this 
study is to examine the various research studies 
that deal with levels of reading difficulty of text- 
books in science for junior high school in order 
to determine whether or not they are too difficult. 


Steps or Methods—A search of the literature 
was made of all the research studies that had been 
carried out with respect to the levels of reading 
difficulty of textbooks in junior high school sci- 
ence. The findings of these studies were tabulated 
and general summaries were made of them. From 
these findings, recommendations were made for 
the publication of textbooks. 


Sources of Data.—Reference books and peri- 
odicals. 

Statistical Treatment.—None. 

Major Findings—(1) Before a textbook is 
actually written, it may be well for the author or 
publisher to search the literature to obtain lists 
of words or terms that are essential or desirable 
for inclusion in a course for junior high school 
science. If such lists are not available, the time 
required to prepare them may be well expended. 
These words, when they appear in the textual 
material, should be explained clearly and, if above 
the vocabulary level of the students, should be 
pronounced and defined. Further they should be 
used in the textbook several times in different 
contexts so as to give the student additional 
opportunities to experience them. (2) Difficult 
non-technical words should be replaced with easier 
synonyms, unless absolutely impossible. In the 
writer’s analysis of textbooks, it was found that 
many non-technical words could have been re- 
placed with easier synonyms. If it becomes neces- 
sary to use a difficult non-technical word, it should 
be listed with phonetic spellings and with a clear 
statement of its meaning. (3) Authors and pub- 
lishers should bear in mind that half the students 
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in any class are below average. Hence it may be 
well to select a vocabulary that is from one to 
one and one-half grade levels below that of the 
grade in which the book is to be used. (4) For 
the better students it may be possible to include 
paragraphs or topics for individual study in which 
the levels of reading difficulty are commensurately 
higher. In this way it may be possible to provide 
somewhat for individual differences in reading 
ability. (5) Although there is frequent criticism 
that books are too large and hence more expen- 
sive than is desirable, it may be well to devote 
additional space for the inclusion of an adequate 
glossary. The glossary might contain the essen- 
tial, desirable and difficult words together with 
their spellings. It may be well also to list such 
words at the ends of the chapters in which they 
appear. Thus, the teacher will be saved much 
time in preparing lists of words that may be 
stumbling blocks to or worthy of additional study 
by the students. 


MALLINSON, GEoRGE GREISEN, STURM, HArovp E., 
and Ma.iinson, Lots Marion. The Reading 
Difficulty of Textbooks for General Science. 
Non-thesis, 1952, Western Michigan College 
of Education. 5 p. Author, Western Michi- 
gan College of Education, Kalamazoo, Mich- 
igan. 


Problem or Problems—The purpose of this 
study was to analyze textbooks of general science 
in order to determine whether their levels of read- 
ing difficulty were higher than might be desirable. 


Steps or Methods—(1) All the textbooks in 
general science were obtained, and it was de- 
cided to select for analysis from each textbook 
one sample page for each 100 pages or fraction 
thereof, but not less than five pages from any 
one textbook. (2) The samples were selected 
from the textbooks by means of a table of random 
numbers. (3) The samples were then analyzed 
for reading difficulty by means of the Flesch 
formula. The significances of the differences be- 
tween the lowest and highest textbooks with 
respect to reading difficulty were determined. 


Sources of Data.——Textbooks. 
Statistical Treatment.—Fisher’s “t. 


” 


Major Findings—(1) The levels of reading 
difficulty of passages within the separate text- 
books vary greatly. The easiest passage in the 
textbook of Publisher B has a grade level of 
difficulty of Grade V completed; the most difficult 
passage, of Grade VIII. The easiest passage in 
the textbook of Publisher P has a grade level of 
difficulty of Grade VI completed; the most diffi- 
cult, of college completed. If these two are repre- 
sentative of the variations of levels within a book, 
it is clear that in any textbook some passages 
are not likely to cause difficulty for any of the 
students for whom they are designed but that 
other passages are likely to cause difficulty for 
some students, as in the case of Publisher B; and 
for all students, as in the case of Publisher P, 
for whom they are designed. Further, it is clear 
that the average reading-difficulty score for a 
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textbook may be somewhat misleading. Some 
textbooks that have many extremely difficult 
passages may be balanced by some very easy 
passages. (2) The grade levels of difficulty of 
the textbooks vary greatly. The easiest textbook 
has a level of difficulty of Grade VI completed. 
It is unlikely that this textbook will prove difficult 
for many students whether the book is used in 
Grades VII, VIII, or IX. Further, the most diffi- 
cult textbook with a level of difficulty of Grade X 
is likely to be difficult to read for all but the best 
students at whatever level general science is 
taught. (3) As compared with series of text- 
books for junior high school science, textbooks 
for general science that are designed for essen- 
tially the same grade levels have a much greater 
range of reading difficulty. As a group, series 
of textbooks for junior high school science range 
in level of difficulty from Grade VI completed 
to Grade VIII completed. Those for general sci- 
ence range from Grade VI completed to Grade X. 
(4) As with the textbooks for areas of science 
other than general science, the earlier passages 
in general science textbooks do not seem to be 
consistently lower in level of reading difficulty 
than the later passages. Hence, no apparent pro- 
vision is made for growth of reading ability dur- 
ing the year or years in which the books are used. 
(5) The books tend to fall into three categories 
with respect to difficulty. The easiest quarter 
(four, textbooks) is significantly less difficult than 
the middle half (eight textbooks). The middle 
half is significantly less difficult than the most dif- 
ficult quarter (four textbooks). Further, there 
are significant differences in levels of difficulty 
between (a) the easiest textbook and all the 
others, (b) the easiest half and the most difficult 
half, and (c) the easiest and the most difficult 
textbooks. (6) It seems reasonable to state from 
the conclusions already listed that the differences 
found make level of reading difficulty a valid cri 
terion for use in the selection of a textbook 
(7) In view of the levels of reading difficulty, 
it may be concluded that many of the textbooks 
now in use for general science are more suitable 
for use at the ninth-grade level than at the 
seventh- and eighth-grade levels. Hence, certain 
adjustments need to be made in textbooks if they 
are to conform with the trend of “moving general 
science” into Grades VII and VIII. It is recog- 
nized that the rather marked trend away from 
using two books in Grades VII and VIII is 
likely to continue. Hence, single textbooks for 
general science need to be written with lower 
levels of reading difficulty so as to be suitable 
for use in these two grades. 


MALLINSON, GreorGE GREISEN, STURM, HArovp E., 
and Ma.tutson, Lots Marion. The Reading 
Difficulty of Textbooks for High-School 
Physics. Non-thesis, 1952, Western Michi- 
gan College of Education. 5 p. Author, 
Western Michigan College of Education, 
Kalamazoo, Michigan. 

Problem or Problems.—It is the purpose of this 
study to evaluate textbooks for high-school physics 
with respect to their levels of difficulty. 
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Steps or Methods—(1) All the textbooks in 
high-school physics were obtained, and it was de- 
cided to select for analysis from each textbook 
one sample page for each 100 pages or fraction 
thereof, but not less than five pages from any one 
textbook. (2) The samples were selected from 
the textbooks by means of a table of random 
numbers. (3) The samples were then analyzed 
for reading difficulty by means of the Flesch for- 
mula. The significances of the differences be- 
tween the lowest and highest textbooks with 
respect to reading difficulty were determined. 

Sources of Data——Textbooks. 

Statistical Treatment.—Fisher’s “t.” 

Major Findings—(1) The textbooks (eleven 
in number) whose grade level of reading difficulty 
is ninth grade completed or below (difficulty score 
below 4.5) are not likely to be difficult for the 
average eleventh- or twelfth-grader taking physics. 
Neither are they likely to cause great difficulty 
for the below-average student. This conclusion 
does not apply to individual passages that are 
difficult. (2) The textbooks (three in number) 
whose grade level of reading difficulty is between 
ninth grade completed and tenth grade completed 
(difficulty score—approximately 4.5 to 4.75) are 
not likely to be difficult for the better student, 
are not likely to cause great difficulty for the 
average student, but are likely to be difficult for 
the less able student. (3) The textbooks. (two 
in number) whose grade level of reading difficulty 
is high school completed or higher are likely 
to be difficult for even the superior student. The 
most difficult textbook seems to be above the level 
of comprehension of even some college students. 


MALLINSON, GEORGE GREISEN, and VAN Dracrt, 
Haroip. Stability of High-School Students’ 
Interests in Science and in Mathematics. 
Non-thesis, 1952, Western Michigan College 
of Education. 6 p. Author, Western Michi- 
gan College of Education, Kalamazoo, Michi- 
gan. 


Problem or Problems.—The purpose was to de- 
termine whether the interests of high-school stu- 
dents in these fields of study are sufficiently stable 
over the high-school period to be used as a basis 
for guidance and counseling. 


Steps or Methods—(1) Kuder Preference Rec- 
ord, Form BB, was administered to 240 high 
school students at the ninth-grade level and 
again to these same students after they had com- 
pleted at least three years of high school. The 
raw scores and the relative ranks of these scores 
for the areas of science and mathematics were 
then compared with one another in order to deter- 
mine the extent to which interests in these areas 
were stable between the two grade levels at which 
the tests were administered. (2) The methods 
used in making the comparisons were (a) per- 
centage of cases in which the raw scores re- 
mained the same, (b) percentage of cases in which 
the ranks remained the same, (c) coefficients of 
correlation between the raw scores of the tests 
as given at both levels, as well as the ranks of 
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the raw scores, (d) coefficients of alienation were 
determined for all these coefficients of correlation. 

Sources of Data.——Experimental groups. 

Statistical Treatment.—Coefficient of correla- 
tion and coefficients of alienation. 

Major Findings—(1) The data indicate that, 
to a great extent, if interest in science or interest 
in mathematics ranks high in Grade IX, it is still 
likely to rank high in Grade XII. However, one 
is not justified in assuming that it will remain in 
the same rank. Students who are guided into 
science or into mathematics at Grade IX, or into 
curriculums emphasizing science or mathematics, 
may find themselves more interested in music, 
social science, or some other area of study at 
Grade XII. The guidance, therefore, may be 
chiefly “misguidance.” (2) Overall predictability 
is not high insofar as scores or ranks at Grade IX 
are related to those at Grade XII. Coefficients of 
alienation are greater than coefficients of correla- 
tion. (3) This study fails to substantiate claims 
that interest is likely to be a reliable predictor of 
talent in individuals. 


MANEY, EtrHet Swain. Literal and Critical 
Reading in Science. D.Ed., 1952, Temple 
University. 130 p. Library, Temple Uni- 


versity, Philadelphia 22, Pennsylvania. 


Problem or Problems—(1) What is the rela- 
tionship between literal and critical reading com- 
prehension of science materials? (2) What is 
the relationship between verbal intelligence and 
(a) “survey” or “general” reading comprehen- 
sion? (b) literal reading comprehension in sci- 
ence? (c) critical reading comprehension in sci- 
ence? (3) What is the relationship between 
reading comprehension as measured by a stand- 


ardized reading survey test and that appraised 
by (a) a literal reading test in science? (b) a 
critical reading test in science? (4) To what 


degree does each selected critical reading skill 
tend to be independent of the ability to read liter- 
ally when science materials are used? 

Steps or Methods—(1) A full statement of the 
problem with justification of the study, limita- 
tions, and terminology is given. (2) A review 
of kindred literature using the subjective approach, 
the experimental approach, and test construction 
follows next. (3) The construction of the test 
from the standpoint of planning, preparing, and 
evaluating the test. (4) The preliminary study 
of the limitations, results, conclusions, and out- 
comes using the experimental design, the statisti- 
cal design, and population. (5) The procedure 
for the population with criteria and screening 
procedure plus statistical procedures used. (6) 
The evaluation of the experimental edition as to 
reliability and validity. (7) The results of the 
inter-test relationships and the intra-test relation- 
ships. (8) The conclusions and implications to 
the problem and suggestions for further research. 
(9) A bibliography and appendices giving sup- 
porting data and standardized tests. 


Sources of Data—Reference books, periodicals, 
textbooks, manuals, charts, and research studies. 
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Statistical Treatment.—Coefficient of correla- 
tion, Chi square, inter-correlation and _point- 
biserial correlations. 

Major Findings—(1) There is a high relation- 
ship between verbal intelligence and proficiency 
in literal reading in science. (2) There is a sub- 
stantial relationship between verbal intelligence 
and proficiency in critical reading in science. (3) 
There is a high rélationship between general 
reading comprehension and literal reading com- 
prehension of science materials. (4) There is a 
substantial relationship between general reading 
comprehension and critical reading comprehension 
of science materials. (5) Critical reading com- 
prehension in science is a complex of skills or 
abilities each of which is relatively independent 
of the ability to read literally. (6) Proficiency in 
critical reading of science materials cannot be 
predicted from scores obtained (a) on literal read- 
ing tests in science, (b) on group tests of verbal 
intelligence, or (c) or general reading tests. 
(7) Proficiency. in literal reading interpretation 
may be predicted with a fair degree of accuracy 
from scores on group tests of verbal intelligence 
and general reading tests. (8) Group tests of 
verbal intelligence and general reading tests tend 
to measure many common abilities. 


MerrILL, WiLLtIAM Ernest. A Proposal for Sci- 
ence in the Education of Elementary Teachers 
at Radford College. D.Ed., 1952, Columbia 
University. 63 p. Library, Teachers College, 
Columbia University, New York, New York. 

Problem or Problems.—What is desired in an 
educational program in science for elementary 
teachers? What kind of laboratory work is most 
suitable for elementary teachers? How can the 
campus and the surrounding area be used for 
study? How much and what kind of subject 
matter can be used? To what extent should the 
course be professionalized? How can the labora- 
tory school be used in the science program? 

Steps or Methods.—The needs of Radford Col- 
lege were studied by the faculty, through recom- 
mendations of the College President and others. 
The role of science in a college program for 
elementary teachers was shown by a study of 
literature, books, etc. and the advice of leaders 
in elementary science education. A study was 
made of opportunities for science instruction at 
Radford College. This included suggestions for 
selecting materials for the course as well as 
methods of using them. Recommendations were 
made for the course at this particular College. 

Sources of Data.——Reference books, periodicals, 
expert judgments, textbooks, courses of study, and 
questionnaires. 

Statistical Treatment.—None. 

Major Findings——The content should empha- 
size the functional and social aspects of science 
in the lives of teachers as individuals and as 
instructors. The content should be selected from 
the various compartments of science without re- 
gard to lines of division. Principles, facts, and 
generalizations should be associated with every- 
day activites, and community resources should be 
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used for study and example. The course should 
provide for directed study, for observations of 
children at work and play, for activities that pro- 
duce specific skills, habits and attitudes, and for 
methods which may be used by future teachers. 
The laboratory and field activities should be con- 
ducted in such a way as to show the how, the 
when, and the what of science in the elementary 
school. In other words, science for elementary 
teachers should be a combination of appropriate 
subject matter and methods of teaching which will 
develop effective teachers who are secure in their 
knowledge of children, of science, and of appro- 
priate methods. 


Miter, Davin JoHN and MALLINSON, GEORGE 
GREISEN. An Investigation of the Attitudes 
of Teachers Toward the New York State 
Regents’ Examinations in Science. Non- 
thesis, 1952. 13 p. Author, Lakeview Junior 
High School, Battle Creek, Michigan. 

Problem or Problems.—The purpose of this 
study is to determine the attitudes of the science 
teachers of the State of New York with respect 
to the Regents’ Examinations in Science. 

Steps or Methods—(1) An exhaustive search 
was made of the literature concerning desirable 
objectives of science. As a result the objectives 
listed in the Forty-sixth Yearbook of the National 
Society for the Study of Fducation were accepted 
as desirable standards against which to measure 
the Regents’ Examination. (2) A tentative form 
of the questionnaire was then prepared. After 
criticisms, a final form was prepared. (3) The 
next step was to send questionnaires to two groups 
of teachers: (a) Teachers who are now teaching 
“Regents” science in New York State but who 
formerly taught science in other States and coun 
tries. They are referred to as “out-staters.” 
(b) Teachers whose experience in teaching “Re 
gents” science has been only in New York State. 
They are referred to as “in-staters.” (4) A letter 
was then sent to the science teachers of New 
York State asking for the names of the various 
persons who had taught in other States. Ques- 
tionnaires were sent to all of them. (5) A list of 
names of all the science teachers in the State of 
New York was obtained. It was decided to send 
questionnaires to a representative sampling of six 
hundred teachers on the list. 


Sources of Data.—Questionnaires. 

Statistical Treatment.—Percentages. 

Major Findings—(1) Syllabi were available 
for all the science courses investigated in this 
study. Apparently teachers are satisfied that, if 
the courses are taught in accord with the outline 
of the syllabi, the examinations prepared for the 
courses are likely to be reasonable. (2) Teachers 
believe that the Regents’ are better devices for 
evaluating the achievement of college-entrance stu- 
dents than that of the non-college students who 
are headed for the farm or technical industries, or 
for that matter for the non-college student who 
takes science for its general cultural value. (3) 
Teachers are of the opinion that the Regents’ 


examinations are better measures of factual 
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achievement than of understanding of science. 
(4) Both teachers and students tend to be more 
concerned with the passing of the Regents’ exami- 
nations than with the students learning about sci- 
ence. (5) The teachers of science believe that 
the examinations are good measuring devices for 
the majority of students. (6) The Regents’ re- 
strict teachers in what they would like to teach. 
The majority of out-staters expressed no positive 
belief that the science courses they taught in other 
States were more practical than those they were 
teaching in New York State. (7) In general, a 
majority of in-staters indicated that they did not 
believe the Regents’ system restricted them in 
what they wished to teach. (8) The teachers 
polled in this study believed that the students of 
New York State attain the same or a higher level 
of achievement than students in other States, 
insofar as the major objectives of the teaching 
of science are concerned. (9) More than half of 
the teachers believe that the abolition of the 
Regents’ examinations will reduce the standards 
of science teaching in the State of New York. 
About another quarter believe that the abolition 
will produce no change in standards. The rest of 
the respondents to the question believed that 
standards would be raised by this abolition. (10) 
Nearly 90 percent of the teachers wish to retain 
the Regents’ examination although a little more 
than two-thirds believed that their construction 
and use might well be modified. Only 10 percent 
believe that they should be discarded. (11) If the 
examinations were modified according to the sug- 
gestions made by the respondents, more than two- 
thirds would approve their retention. The rest of 
the respondents expressed no opinions, since many 
of them made no suggestions for modifications. 
(12) About two-thirds of the respondents ex- 
pressed the desire that a scoring key be provided 
with the respective examinations. (13) Over 
three-fourths of the teachers believe that the 
teachers passing percentage should not be re- 
ported to the State. This is in accord with present 
policy although many believe erroneously that the 
State keeps such records. (14) Nearly two-thirds 
of the teachers desire that the State recheck a 
sampling of the papers that the teachers have 
scored and forwarded to the State. About one- 
third expressed themselves against such a policy. 
(15) Nearly four-fifths of the teachers believe 
that the examinations should be subject to the 
call of the State. About one-half of these would 
keep the papers in the school unless they were 
called for. 


MiILLIKAN, Guy. The Adequacy of Chemistry 
Laboratories in Class “C” Schools of Michi- 
gan. M.A., 1952, Ball State Teachers Col- 
lege. Library, Ball State Teachers College, 
Muncie, Indiana. 

Problem or Problems.—The purpose of this 
study was to determine the adequacy with which 
chemistry laboratories in class “C” high schools 
of the State of Michigan are equipped for teach- 
ing chemistry and to determine how extensively 
the course of chemistry is being offered to stu- 
dents in these schools. 


Steps or Methods.—The questionnaire method 
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was chosen for this study. A letter accompanying 
the questionnaire was addressed to the science 
instructor in each school. As the completed ques- 
tionnaires were returned, the answers were tabu- 
lated and analyzed. 

Sources of Data—(Juestionnaires. 

Statistical 
quencies, 


Treatment—Comparison of fre- 
Major Findings——This study shows that the 
chemistry laboratory facilities in class “C” high 
schools of the State. of Michigan are in general 
considered adequate by the chemistry teachers. 
The study shows that nearly all (99 percent) 
class “C” schools offer chemistry, that nearly all 
(98 percent) of these teach it with laboratory 
work which 96 percent of the teachers feel is 
essential for satisfactory chemistry instruction. 
Morionc, Orrre. Some Phases of Elementary 
Science in Eleven Counties in Kansas in 
1951-52. M.S., 1952, Kansas State Teachers 
College. 47 p. William Allen White Library, 
State Teachers College, Emporia, Kansas. 

Problem or Problems—How much time was 
devoted to the teaching of science in the elemen- 
tary grades? What was the college science 
preparation of the teachers of elementary science? 

Steps or Methods-—A representative sample of 
eleven counties was selected for study. Each 
county was visited. The program of each teacher 
in the county was examined. The transcript of 
each teacher was examined. 

Sources of Data.—Interviews, first-week reports 
of teachers, and transcripts of teachers. The study 
included 301 rural teachers, 264 graded 1-8 teach- 
ers, and 141 graded 1-6 teachers. 

Statistical Treatment.—None. 

Major Findings.—Sixty-five percent of the rural 
pupils, 79 percent of the graded 1-8, and 55 per- 
cent of the graded 1-6 pupils were enrolled in 
science. Forty-eight percent of the graded 1-6 
teachers, 20 percent of the 1-8, and 12 percent 
of the rural teachers had 120 or more college 
semester hours of credit. Seventy-two percent 
of the rural teachers, 63 percent of the graded 1-8, 
and 51 percent of the graded 1-6 teachers had 
less than 6 semester hours of college science. 


Mupce, JoHuN Emerson. The Feasibility and 
Present Usage of the Senior Advanced Gen- 
eral Science Course in High School. M.S., 
1952, Cornell University. 84 p. Nature Study 
Department, Cornell University, Ithaca, New 
York. 

Problem or Problems.—The study is concerned 
with modified science subjects related to the sec- 
ondary school curriculum as a means of stressing 
constructive thinking, the securing of some per- 
tinent data, and the presenting of various opinions 
of those in the field. 

Steps or Methods.—(1) Review of the activities 
of the National Society for the Study of Educa- 
tion and of many branch organizations of the 
National Education Association. (2) Consulta- 
tion with State and federal bureaus of education 
and review of material dealing with curriculum 
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organization published by these agencies. (3) 
Textbooks dealing with secondary education, peri- 
odicals, letters from teachers in the field. (4) Sur- 
vey by questionnaire of some senior science courses 
presently taught. 

Sources of Data.—Reference books, periodicals, 
and questionnaires. 

Statistical Treatment.—None. 

Major Findings.—The senior science that is in 
most widespread use is of the survey type, a course 
that attempts to draw from the personal experi- 
ences of the students. Attempts are being made to 
gear the subject to the community and its youth. 
Particular emphasis has been given to consumer 
education. Other senior science courses are obvi- 
ously designed to occupy the disinterested students’ 
time. The courses are comparatively new, most 
having been introduced since the war. 

Suitable texts are not available for either the 
survey senior science or the advanced general 
science courses, and this lack was mentioned by 
high school personnel as a serious factor in pre- 
senting a senior science course. Several steps 
are necessary before the advanced general science 
course can be adopted. The community must be 
willing to offer the use of its facilities, the school 
and the teacher must believe in the values of the 
course, and teachers must be prepared in general 
science. 

An advanced general science course must achieve 
the following goals: Reduce the fear of science, 
enlarge the group of potential scientists and tech- 
nicians, and assist the student in making voca- 
tional choice. 


Natu, Lawrence H. The Influence of Selected 
Factors on Science Instruction in the Public 
High Schools of Kentucky. Ph.D., 1952, Uni- 
versity of Kentucky. 184 p. Library, Univer- 
sity of Kentucky, Lexington, Kentucky. 

Problem or Problems.—The major problem of 
the study was to study the influence of selected 
factors on the science instruction in the high 
schools of the State. Certain factors were selected 
as those essential. These were determined from 
a study of the literature extent and included 
(1) the teacher, (2) the laboratory, (3) adjuncts 
to science instruction, and (4) curriculum, objec- 
tives, and procedures. 

Steps or Methods.—A short questionnaire, very 
similar to that used by the U. S. Office of Educa- 
tion in The Teaching of Science in the Public 
High Schools: 1950, was sent to all 444 high 
schools listed in the Kentucky Public Schools 
Directory, 1950-51. A representative sampling of 
those returning the questionnaire were visited and 
studied intensively, using a nine-page schedule of 
information for data to be secured from each. 
Seventy schools were studied. The data were 
then collated, analyzed, and conclusions drawn. 

Sources of Data—lInterviews, expert judg 
ments, questionnaires, and study of schools by per- 
sonal visit. 

Statistical Treatment.—Mean, median, and com- 
parison of frequencies. 

Major Findings.—(1) The quality of science 
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instruction in the high schools of the State of 
Kentucky is poor. The pre-service training of 
almost all of the science teachers has been highly 
specialized in given science fields. Since most of 
the science teachers in the State are required to 
teach in all the science fields, this specialization 
creates a weakness in the instruction phases 
beyond the teachers’ specializations. The lack of 
the science training over the major science fields 
and their lack of training in methods of teaching 
science are factors which have a direct bearing 
on the poor quality of science instruction extent 
in the high schools. (2) The pre-service training 
of Kentucky high school science teachers has 
been very good and, therefore, cannot be con 
sidered as a factor in the poor quality of science 
instruction. (3) The science teachers are not pro- 
fessionally minded. Few belong to professional 
organizations and few attend professional meet- 
ings. (4) The teacher load is too heavy for even 
the possibility of effective science teaching. Class 
size is low. (5) Laboratory facilities are inade- 
quate, equipment and materials poor and in low 
supply. Budgetary allotment for science programs 
are very low and, in some cases, nonexistent 
(6) Programs for enrichment of science programs 
indicate a need for improvement. More science 
clubs need to be organized, the use of audio-visual 
materials needs to be extended, and teachers necd 
to be better informed on efficient use of these 
materials. Library facilities and supplies need to 
be improved. (7) Science teachers need t 
formulate clearly their objectives and their phi- 
losophies of science instruction, and plan effec- 
tively to meet their objectives. (8) Pupil-teacher 
relationships need improvement. Pupil-teacher 
planning is not being effected. The needs of youth 
and the needs of the individual pupil are seldom 
taken into account in planning the science pro- 
grams. (9) Teacher preparation programs in the 
State colleges and university are not designed to 
prepare the science teachers for actual conditions 
under which they must work. (10) Little or n 
use is being made of community resources. (11) 
Conservation is being taught only in conjunction 
with the agricultural program. The horizons in 
this area need to be expanded 


NusssauM, Ermer. A Simplified Cloud Chamber 
for the Physics Laboratory. M.A., 1952, Ball 
State Teachers College. Library, Ball State 
Teachers College, Muncie, Indiana 





Problem or Problems.—The problem is to sim- 
plify cloud chamber apparatus and incorporate in 
it such components as are readily available to a 
experimenter. The report should be complete 
enough so that results can be duplicated in the 
average laboratory. 


1V 


Steps or Methods.—Pertinent materials were 
read in libraries. Letters were written to experi 
menters who had used cloud chambers similar to 
the one under consideration. The physical labo 
ratories and equipment of some schools were made 
available for experimentation. Conferences were 
held with the adviser 

Sources of Data—Expert judgments and labo 
ratory experiments 
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Statistical Treatment.—None. 

Major Findings.——The simple chamber as de- 
scribed can be one of the most fascinating demon- 
stration devices in the physics laboratory. The 
cost of operation is limited to the dry ice and the 
alcohol. It is believed that this simplified cloud 
chamber will enhance the teaching and demonstra- 
tion possibilities of the high school and small col- 
lege laboratories. 


Oteson, Lyte. Abilities of General Science Stu- 
dents with Respect to Four Objective Types 
of Tests. M.A., 1952, Ball State Teachers 
College. Library, Ball State Teachers Col- 
lege, Muncie, Indiana. 

Problem or Problems—The purpose of this 
study was to determine how well four objective 
types of tests evaluate the abilities of general 
science students; how well the scores in these 
tests correlate with the course grade; and if the 
inter-relationship of those types of tests is such 
that the types can be used singularly. A second- 
ary objective of the study was to determine how 
well the scores in each of the types of tests corre- 
lated with the students’ reading ability. 

Steps or Methods—The experiment was con- 
ducted with the freshmen general science classes. 
The objective types of tests were given throughout 
the year to minimize any variable factor such as 
time of year, illness of students, weather, and out- 
side disturbances. 

Sources of Data.—Experimental groups. 

Statistical Treatment—Mean and Chi square. 

Major Findings—The course grade and the 
true-false test shows a good degree of relation- 
ship. The coefficient of correlation of the course 
grade with the multiple choice test shows a high 
degree of relationship. The coefficient of correla- 
tion of the course grade with the completion test 
shows a very high degree of relationship. From 
the findings of this research, it appears that all 
of the types of the tests used will fairly well 
determine the course grade. 


Peretti, DoreEN Lestey. The Development and 
Educational Value of the West Rock Nature 
Center in New Haven, Connecticut. M.S., 
1952, Cornell University. 48 p. Nature Study 
Department, Cornell University, Ithaca, New 
York. 

Problem or Problems.——To summarize the ori- 
gin, development, and operation of the West Rock 
Nature Center, New Haven, Connecticut, as a 
background for the development of a field guide 
to learning activities which elementary teachers 
might carry on with their pupils. 

Steps or Methods.—First-hand knowledge of 
the facilities and possibilities of the Nature Center 
was acquired by the author through visits to the 
Center, use of its facilities in work with elemen- 
tary school children, and contact with the director. 

Sources of Data—Interviews and personal ex- 
ploration. 

Statistical Treatment.—None. 

Major Findings.—A list of graded studies and 
activities is presented as a guide to teachers whose 
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lack of background in science makes it difficult 
for them to recognize and utilize the teaching and 
learning opportunities provided by the Nature 
Center. Application of the nature center idea in 
other communities is suggested. 


PETERSON, Peter Victor, Jr. A Preliminary 
Study of the Opportunities Presented by 
Fresh-water Streams ag Laboratories for Pre- 
college Science and Conservation Programs. 
Ph.D., 1952, Cornell University. 224 p. Mann 
Library, Cornell University, Ithaca, New 
York. 

Problem or Problems.—The use of streams as 
outdoor laboratories to help tie down and _ to 
demonstrate many of the pre-college science and 
conservation principles which are met in the pre- 
college curriculum. 

Steps or Methods.—After having chosen the 
area, the author carried out studies of flora and 
fauna and gathered physico-chemical data. The 
studies were illustrated and explained. Included 
were: enumeration of factors which affect a 
moving fresh-water habitat, presentation of meth- 
ods of measuring these various factors and of 
presenting data, and sample lessons and other 
suggested means of conveying this information 
to the student. In addition, there was correlation 
of scientific data to provide suggestions for aiding 
pre-college students to understand and appreciate 
more fully moving wet areas in terms of biological, 
conservational, and aesthetic principles and values. 

Sources of Data.—Personal investigation of the 
area, reference books, and periodicals. 

Statistical Treatment.—None. 

Major Findings——The ecological viewpoint is 
stressed ; however, the methods used are not those 
of a professional ecological study. Simple tech- 
niques are described for the collecting of perti- 
nent physico-chemical and biological data using 
equipment which is inexpensive and easily con- 
structed. This provides for worthwhile projects 
in simple construction that fit within the budgets 
of secondary schools. 

These show that a fresh-water stream can be 
used as an outdoor laboratory to present many 
principles encompassed in pre-college science and 
conservation programs. The _interrelationship 
among some of the factors affecting a moving 
fresh-water habitat was developed. Some prob- 
lems concerned with water pollution and puri- 
fication were treated. Related topics such as 
geology, soil study, and water power development 
were included as further examples of how a stream 
and surrounding area can be effectively used as a 
teaching vehicle. 


RANKIN, OREN RAyMonp. A study of Competen- 
cies Desirable for Instructors of College 
General Education Courses in Physical 
Science. Ed.D., 1952, University of Illinois. 
114 p. Library, University of Illinois, Urbana, 
Illinois. 

Problem or Problems.—The study involves an 
attempt to obtain opinions and data which may 
serve as a beginning in looking at the problems 
involved in the selection and preparation of 
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teachers for physical science in college general 
education. 

Steps or Methods—Two forms of a question- 
naire were used—one to be filled out by admin- 


. istrators of general education programs and the 


other by instructors of general education physical 
sciences courses. A total of 496 usable question- 
naires was returned from 42 States, the District 
of Columbia, and Puerto Rico. There were 148 
administrator’s forms and 348 instructor’s forms 
returned from 184 colleges and universities. 


Sources of Data.—Questionnaires. 


Statistical Treatment—Mean and comparison 
of frequencies. 


Major Findings.—If the hopes of those con- 
cerned with developing adequate programs of 
general education are to be realized and the fears 
of the critics of the program are to be expelled, 
increasing attention must be directed toward the 
training of teachers in a manner to develop those 
competencies which are desirable to achieve the 
goals of general education. The opinions of the 
instructors and administrators who cooperated 
in this study seem to indicate a need for broader 
learning at the graduate level for those who are 
preparing to teach physical science in college 
general education. These opinions also indicate 
a need for more training in how to teach. Fur- 
ther studies are needed to determine more exactly 
the elements of a desirable graduate program for 
teachers of physical science in general education 
and teachers in other areas of general education. 
Studies of this type might well be made to deter- 
mine the extent to which the present graduate 
program serves the needs of the teachers in the 
specialized areas of college training. 


Rerp, Ropert WAYNE. An Analysis of the Under- 
standing of Certain Atomic Energy Con- 
cepts by Fourth, Fifth, and Sixth Grade 
Students. Ed.D., 1952, Colorado State 
College of Education. 110 p. Library, Col- 
orado State College of Education, Greeley, 
Colorado. 


Problem or Problems—(1) How many of a 
selected list of concepts, as measured by the 
mean scores, do (a) fourth grade, (b) fifth 
grade, and (c) sixth grade children understand 
before receiving instructions about them? (2) 
How many of a selected list of concepts, as 
measured by mean scores, do (a) fourth grade, 
(b) fifth grade, and (c) sixth grade children 
understand after receiving instruction about them? 
(3) Does a certain procedure of instruction help 
elementary children understand certain desig- 
nated atomic energy concepts? By «understand 
the writer means that the children should be able 
to correctly complete certain written statements 
about atomic energy. Concepts are defined by 
the writer as any word, phrase, or sentence con- 
cerning atomic energy. (4) What specific parts 
or areas of atomic energy are understood by the 
children? 

Steps or Methods.—Fifty atomic energy con- 
cepts identified by help of pilot group of children 
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were selected for the basis of this study. Control 
and experimental groups were selected from two 
public schools in Greeley, Colorado. Multiple 
choice type tests were then given each group on 
the concepts selected. The tests were standardized 
by three recognized authorities in the fields of 
science and education. Special instruction was 
given in five areas of atomic energy based upon 
frequency of use by the pilot group: (1) atom, 
(2) atomic fission, (3) atomic pile, (4) atomic 
power, and (5) tagged atoms. Differences in 
understanding between the two groups were tested 
for in each of the schools. The data were then 
treated statistically for interpretation. 

Sources of Data.—Experimental groups and 
control groups. 


Statistical Treatment—Mean, median, standard 
deviation, coefficient of correlation, and compari 
son of frequencies. 


Major Findings.—It seems possible that, under 
certain conditions, many children understand much 
about the technical aspects of atomic energy 
Children in fourth, fifth, and sixth grades who 
cooperated in this study made significant gains 
as measured by a multiple choice test after 
certain prescribed instruction. Groups of chil- 
dren of these grade levels also tended to show 
a definite correlation between the measured rank- 
ing before and after instruction. Grade group 
means showed little change between the pre-test 
and final test results for the control groups. The 
experimental groups all showed _ statistically 
significant gains. 

Groups seemed to gain and show more under- 
standing with added maturity. Grade six chil- 
dren, generally, made the highest scores. They 
were closely followed by grade five children. 
Grade four children seemed to experience much 
more difficulty than those of the other two grades. 

The area “Tagged Atoms” as presented seemed 
to give the children the greatest amount of diffi 
culty. The areas of atomic fission and the atom 
gave them, as a group, the least difficulty. On the 
basis of this study, it seemed reasonable to assume 
that many children, particularly in grades five and 
six, under certain method of instruction, can bene 
fit from technical atomic energy instruction. 


Ror, Howarp Eart. The Organization of Source 
Materials in the Field of Biology as a Basis 
for the Development of Resource Units of 
Work for High Schools in the State of 
Washington. Ed.M., 1952, University of 
Washington. 81 p. Library, University of 
Washington, Seattle 5, Washington 


rf 


Problem or Problems—The development 
resource units in the field of biology. 


Steps or Methods.—Resource units were devel- 
oped that emphasized the use of the local com- 
munity resources. 


Sources of Data.—Reference books, periodicals, 
textbooks, courses of study, and expert judgments. 


Statistical Treatment.—None. 


Major Findings.—Not reported. 
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Rutu, Avice KEARNEY. Science Concepts of 
Sixth Graders. M.A., 1952, Queens College. 
10 p. Education Department, Queens College, 
Flushing, Long Island, New York. 

Problem or Problems—To measure science 
concepts of sixth graders and to evaluate present 
curriculum in elementary science. 

Steps or Methods—(1) Searched literature of 
research for previous research. (2) Composed 
test based on science experiences of sixth graders. 
(3) Administered test to seventy-two sixth 
graders in my school. (4) Determined social 
level of children through Warner formula. 
(5) Compiled tables based on Intelligence, Read- 
ing Level, Social Class, Sex, and Scores. (6) 
Computed average and median for each table. 
(7) Analyzed validity of questions in test. (8) 
Prepared conclusions. (9) Determined educa- 
tional implications of this study. 

Sources of Data—Tests. 

Statistical Treatment.—Median. 

Major Findings—Higher scores in science can 
be attained by (1) children with better than 
average intelligence; (2) children with reading 
level which is up to their grade; (3) children 
who come from middle to upper class families ; 
(4) boys as compared with girls. Precautions 
must be taken by the teacher of elementary sci- 
ence to include in the curriculum such a variety 
of experiences as will reach all of these groups if 
a full concept is to be arrived at by all the chil- 
dren. 


Saitors, Mary B. Some Steps in Building a 
Meaningful Science Program for the Ele- 
mentary Shool. M.A., 1952, Ball State 
Teachers College. Library, Ball State Teach- 
ers College, Muncie, Indiana. 

Problem or Problems—The purpose of this 
study is to build an elementary science program 
that will help the child to understand many of the 
things that arouse his curiosity. The writer has 
hoped to build a science program in which the 
subject matter is not too difficult for the child 
to understand and one which still provides act- 
tivities that will develop scientific thinking. 

Steps or Methods.—All of the material in this 
science program has been used in an actual class- 
room situation. Some of the units have been 
taught several times in the same grade. Some of 
the same units have been taught to pupils of 
different grade levels. 

Sources of Data——Experimental groups. 

Statistical Treatment.—None. 

Major Findings.—It would seem that there is 

tendency to include more science work in the 

elementary curriculum. Teachers will be able to 
use scores of opportunities for integrating science 
with other fields of study. 


» 


SHAWVER, BENJAMIN THOMAS. College Science 
for General Education: Planning for Sci- 
ence Teaching in a Liberal Arts College. 
Ed.D., 1952, Columbia University. 209 p. 
Library, Teachers College, Columbia Uni- 
versity, New York, New York. 
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Problem or Problems.—The purpose of this 
study was preparation to continue teaching science 
in a liberal arts college. The problem of deter- 
mining an adequate program of science education 
for college students grew out of experiences had 
while engaged in the teaching of chemistry at 
Monmouth College, Monmouth, Illinois. 

Steps or Methods——The method used in the 
study was a study of relevant literature in the area 
of science education and the history of higher 
education. Study of the latter was undertaken 
to gain perspective with respect to the develop- 
ment of the curriculum at Monmouth College and 
in similar institutions. Literature in the area of 
science education was reviewed to become ac- 
quainted with practices which take into account 
preparation for successful living in the world 
of today. Considerable attention was devoted 
to the development of guiding principles for the 
planning of science education and the philosoph- 
ical basis therefore. 

Sources of Data.—Reference books, periodicals, 
and letters from college science teachers. 

Statistical Treatment.—None. 


Major Findings—The recommendations includ- 
ed the following: (1) Make planning of science 
education a divisional affair; (2) Organize ad- 
visory committees to participate in the planning ; 
(3) Take into account in the planning the de- 
velopment tasks of young people, improvement 
of health, extension of natural resources, im- 
provement of human relations, and a_ broader 
base for vocational specialization; (4) Enrich 
the guidance program through in-service training ; 
(5) Extend the follow-up program to include 
all alumni at the level of reactions to college 
training in light of further training and work 
experience; (6) Provide a general coursé in 
science for all students built around problems 
identified by and agreed upon by the individuals 
concerned; and (7) Provide an interdepartmental 
seminar for seniors majoring in one of the sciences 
and staff members from the division of natural 
science. 


SHAWVER, Murt CHARLES. Development of a 
plan for a Two-Semester Course in the Bio- 
logical Sciences for Madison College, Har- 
risonburg, Virginia. Ed.D., 1952, Columbia 
University, New York, New York. 

Problem or Problems.—The major problem 
was to develop a course of study in the biological 
sciences, in the light of general education objec- 
tives, to be offered as part of a core curriculum 
required of all students at Madison College, Har- 
risonburg, Virginia. Considerable attention was 
also given te the practical problems related to the 
placing of the course in effect at Madison College. 

Steps or Methods.—(1) The catalogs of 420 
selected institutions were examined to ascertain 
the nature of introductory courses in biology 
insofar as this may be done from catalog descrip- 
tions. (2) The eleven objectives of general 
education listed in the Report of the President's 
Commission on Higher Education were accepted 
as a satisfactory set of general objectives for a 
program of general education in a college. (3) 
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An interest questionnaire was devised and admin- 
istered to obtain student reactions. (4) An 
analysis was made of the teaching possibilities 
afforded by the Madison College Community. 
(5) A study was made of the available teaching 
aids in the community. 

Sources of Data——Reference books, periodicals, 
textbooks, courses of study, expert judgments, 
and college catalogs. 

Statistical Treatment.—None. 


Major Findings —(1) Four common areas of 
human experience were identified as requiring 
contributions from the biological sciences: (a) 
Personal and Community Health, (b) Mental 
Health, (c) Home and Family Living, and (d) 
Man and His World. It was postulated that com- 
mon problems in these areas could be identified 
by Madison College students. (2) Public health 
in Virginia was found to provide a number of 
community problems that the students identified 
as related to the contemporary scene. (3) In 
the light of existing trends, the general education 
proposals of Madison College, the general ob- 
jectives which were accepted, the evidences from 
student interests, and the existing instructional 
resources of the community, a course of study 
in biology for general education was formulated. 


SIEBRING, BArTELD RicHarp. A Study of the 
Institutional Environment in the Training of 
Professional Chemists. Ph.D., 1952, Syracuse 
University. 261 p. Library, Syracuse Uni- 
versity, Syracuse, New, York. 

Problem or Problems.—What type of insti- 
tutional environment is the most successful in 
the training of chemists? 


Steps or Methods—(1) A description and 
anaylsis of the previous studies which attempted 
to determine which type of institutional environ- 
ment has been the most successful in training 
chemists. (2) Determining by institution the 
proportion of the 1932-1941 baccalaureate chem- 
istry graduates which earned the chemistry or 
biochemistry Ph.D. in the 1936-1945 decade. The 
baccalaureate origin of the 1936-1945 chemistry 
and biochemistry doctorates was obtained. The 
number of baccalaureate chemistry graduates by 
institution was obtained by questionnaires sent 
to the heads of the respective chemistry depart- 
ments. (3) The last part of this study consisted 
of comparison of various groups of institutions 
and determination of the relation of certain fac- 
tors to the degree of success of an institution in 
the training of chemists. 

Sources of Data.—Reference books, periodicals, 
interviews, expert judgments, and questionnaires. 

Statistical Treatment.—Coefficient of correla- 
tion. 

Major Findings——(1) Technical institutions as 
a group surpassed the universities, colleges, 
teachers colleges by a considerable margin. The 
universities ranked after the technical schools. 
The colleges ranked third and the teachers col- 
leges were in the last place. (2) Institutions 
which granted the Ph.D. in chemistry had a con- 
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siderably higher Ph.D.-Bachelor ratio than other 
institutions. (3) Of the four major geographic 
divisions, the institutions in the Middle West were 
the most productive. The institutions in the West 
ranked second with eastern institutions and 
southern institutions in third and fourth places 
respectively. (4) Privately and publicly con- 
trolled institutions did equally well. If the pri- 
vately controlled institutions were classified as 
catholic, protestant, or nonsectarian, the latter was 
the most successful. (5) As a group the Ameri- 
can Chemical Society approved institutions were 
more successful than nonapproved institutions. 
Nearly all universities were accredited. There 
were, however, a number of colleges with a high 
Ph.D.-Bachelor ratio which were not accredited. 
The combined Ph.D.-Bachelor ratios for approved 
universities and approved technical schools ex- 
ceeded the combined ratio of the colleges. For 
equal number of graduates per institution which 
earned the Ph.D. in chemistry, a greater propor- 
tion of the universities and technical schools were 
accredited than colleges. For the same Ph.D.- 
Bachelor ratio a greater proportion of the uni- 
versities and technical schools were accredited 
than colleges. (6) The influence of per student 
college outlay ranged from negligible to moderate, 
having the greatest influence on the eastern insti- 
tutions and midwestern universities. (7) In gen- 
eral, institutions which produced the most 
financially successful graduates were above 
average in the training of chemists, but the cor- 
relation between the two was not large. (8) 
There seemed to be little correlation between en- 
trance requirements and success in training chem- 
ists. The only trend that was detected was that 
the most successful schools required more mathe- 
matics. (9) There was a definite inverse cor- 
relation between the number of chemistry gradu- 
ates per professor and the Ph.D.-Bachelor ratio 
for the eastern, midwestern, and southern insti- 
tutions. (10) A definite positive correlation was 
found to exist between the number of articles 
per professor in the Journal of the American 
Chemical Society and the Ph.D.-Bachelor ratio 
for institutions which granted the Ph.D. in chem- 
istry. The correlation for universities which did 
not grant the chemistry Ph.D. was small. The 
amount of work published by the colleges was so 
small that a correlation study could not be made. 
(11) In general, those colleges with a high Ph.D.- 
Bachelor ratio which were not accredited by the 
American Chemical Society were smaller and had 
less financial resources than the approved colleges. 
The chemistry departments in most of these suc- 
cessful nonapproved institutions consisted of one 
or two men. 


Sipe, H. Craic. Assumptions Underlying Com- 
mittee Reports on’ High School Science: 
1932-1951. Ph.D., 1952, George Peabody 
College for Teachers. 629 p. Library, 
George Peabody College for Teachers, Nash- 
ville 5, Tennessee. 

Problem or Problems—The problem of this 
study was to identify and to examine the bases for 
certain assumptions underlying selected committee 
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reports on high school science published during 
the period extending from 1932 through 1951. 
Concerned primarily with the whole field of 
natural science teaching, these reports were the 
work of deliberative committees or commissions 
authorized by organizations having national scope. 

Steps or Methods.—The method used in the 
study was one of critical analysis. An attempt 
was made to discuss the philosophical basis for 
the assumptions found in the reports. Each of 
the twelve reports included in the study has been 
analyzed for underlying assumptions (a) relating 
to the pupil, (b) relating to the purposes of edu- 
cation, and (c) relating to the educative process. 
The bases for the assumptions have been explored 
with regard to (a) the nature of the pupil, (b) 
the nature, kind, origin, and use of specific edu- 
cational values, and (c) the ways of attaining 
knowledge. Over four hundred assumptions were 
identified in the study. 

Sources of Data—Reference books and peri- 
odicals. 

Statistical Treatment.—None. 

Major Findings—Curriculum workers may 
find the assumptions identified in this study help- 
ful in providing a basis in thought for structuring 
a course of study in science. The deliberative 
committees under study have seldom made clear 
the basis in thought underlying their assumptions. 
It may be argued that the committees which have 
not looked into their basic assumptions have pro- 
duced reports characterized by quantity, rather 
than by quality, of presentation. This quantity 
has revealed itself in flowing phraseology, numer- 
ous citations, repetitive comment, and _ loose 
definition. 


Smitu, JAMes R. A Study of the Methods of 
Teaching Laboratory Biology in the High 
Schools of Delaware County. M.A., 1952, 
3all State Teachers College. Library, Ball 
State Teachers College, Muncie, Indiana. 

Problem or Problems.—The purpose of this 
study was to become familiar with and to deter- 
mine the frequency of use of the methods of 
conducting biology laboratory work in Delaware 

County, Indiana. The study attempted to survey 

the methods used by the teachers and the class- 

room facilities under which they were applied. 

Steps or Methods.—After extensive study of the 
literature on the methods of teaching biology in 
high school, a questionnaire was prepared by the 
writer to aid in the collection of data. In gather- 
ing data for the study, the writer used the ques- 
tionnaire in conjunction with a personal interview. 

The method of presenting the data in this study 

was through the description technique and the use 

of tables. 

Sources of Daia.—Interviews and question- 
naires. 

Statistical Treatment——Comparison of  fre- 
quencies. 

Major Findings.—It was found in general that 
the teacher had very inadequate conditions under 
which to conduct laboratory procedures. The 
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laboratory work at the ninth grade level was 
found to be integrated into the daily program as 
needed. The biology teachers in Delaware 
County schools use the teacher demonstration 
method most frequently. 


STEEN, Everett D. A Study of Conservation 
Education in a Medium-sized High School. 
M.A., 1952, Ball State Teachers College. 
Library, Ball State Teachers College, Muncie, 
Indiana. 


Problem or Problems.—The general problem is 
to present material relative to a conservation pro- 
gram in a medium-sized high school. A further 
purpose of this study is to offer suggestions as to 
how a conservation education program might be 
improved. Another purpose is to suggest a pos- 
sible resource unit for the teaching of soil con- 
servation in secondary schools. 


Steps or Methods.—In order to discover the 
content and the methods used in the conservation 
education program, the author conducted inter- 
views. Another aid in analyzing the program 
was the letters received from experts in conserva- 
tion education. The last step of the study was the 
preparation of a teaching unit on soil conservation. 

Sources of Data.—Reference books, periodicals, 
experimental groups, interviews, and expert 
judgments. 

Statistical Treatment.—None. 


Major Findings.—lf schools are to have effec- 
tive programs of conservation education, teachers 
should know the real meaning of conservation 
education and be aware of the objectives in teach- 
ing conservation. Conservation education is prob- 
ably more effective if community problems and 
resources are used as a basis of the program. 
Field trips seem to make conservation vital to 
students. 


SuBARSKY, ZACHARIAH. An Experiment in Re- 
ducing the Informational Dimension of 
Prejudice. Ph.D., 1952, Columbia Univer- 
sity. 119 p. Library, Teachers College, 
Columbia University, New York, New York. 

Problem or Problems.—The “shrinking of the 
earth’ through technological advances has 
brought into special focus the problem of rela- 
tions between people of different race and cul- 
ture. Lack of information or misinformation 
serve to maintain prejudice in interhuman rela- 
tions. The study of social science and biological 
science each may contribute to help diminish 
prejudice. Can the effectiveness of these two sub- 
jects be enhanced through integration? If so, 
how may the subjects be integrated within the 
framework of their other objectives? How much 
more effective than separate conventional courses 
can an integration be in reducing the informa- 
tional dimension of prejudice? 

Steps or Methods.—A term of tenth-year social 
studies and tenth-year biology were integrated. 
Evaluation instruments were adapted or con- 
structed. Experimental classes were set up to 
take the integrated courses. Comparable control 
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classes were set up to take the conventional 
courses in biology and social studies. Experi- 
mental and control classes were compared. 

Sources of Data.—Experimental groups and 
control groups. 

Statistical Treatment.—Mean, standard devia- 
tion, coefficient of correlation, and Chi square. 

Major Findings.—The differences between the 
experimental and control groups were not con- 
sistent in all phases of the study. But in the 
overall picture in the analysis of the data, the 
shift in the direction of freedom from prejudice, 
as measured by the tests employed, was signifi- 
cantly greater in the experimental groups than 
in the control groups. The subjects of this ex- 
periment were pupils in specialized high schools ; 
whether the findings would apply to more repre- 
sentative students remains to be determined. 


SuLLIVAN, JAMES BERNARD. Science in New 
England Teacher Training. Ph.D., 1952, 
Boston University. 461 p. Library, School 
of Education, Boston University, Boston, 
Massachusetts. 


Problem or Problems—The problem is stated 
as being concerned with the history of the train- 
ing in science of public school teachers in New 
England from 1635 to 1950. 

Steps or Methods.—The historical method and 
in part the survey method were employed. 
Catalogues of colleges of arts and sciences, of 
normal schools and teachers colleges, of city train- 
ing schools, and of academies, teacher seminaries, 
and teacher institutes were examined for every 
tenth year. The record of the data gathered in 
this way provided a means for its study and com- 
parison to bring forth trends in the teaching of 
science in teacher training. 

Sources of Data.—Reference books, periodicals, 
and textbooks. 

Statistical Treatment.—None. 

Major Findings—(1) The only teachers who 
received any formal training in science in the 
Colonial Period were those who were educated 
in college. (2) Science had no place in the cur- 
ricula of the public schools during the Colonial 
Period. (3) Many teachers in the common 
schools during the Colonial Period had no edu 
cation above the common school. (4) Academies 
and high schools were important sources of 
teachers up to 1900 and included in their English 
courses a liberal treatment of the sciences. (5) 
Girls received secondary school training for the 
first time in the female seminaries and co-educa 
tional academies of the early nineteenth century. 
(6) From their inception the normal schools usu 
ally devoted a generous portion of their curricu 
lum to the study of science; but since many ot 
the teachers in the grades took only a one-year 
course up to 1885, their science teaching depended 
largely on their high school science background. 
(7) By 1890, most of the normal schools gave a 
two-year prescribed course in which fifteen to 
twenty hours of science work were required. 
These courses in science were in a variety of sub 
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ject-matter fields and were usually of short 
duration. This condition existed until about 1920 
(8) The amount of required science in the 
normal schools declined until an average of six 
semester hours of science was required in 1930 
By 1950, an average of twelve semester hours of 
science was required. This was divided equally 
between the physical sciences and the biological 
sciences. (9) The amount of science taught in 
the public grade schools seemed to follow the 
same trend as the teaching of science in the 
normal schools and teachers colleges. (10) Ele 
mentary science began to replace nature study in 
the elementary grades about 1930 and by 1950 
had assumed a place in the curriculum of the 
elementary school which was comparable to that 
occupied by nature study before 1920. (11) The 
colleges which served as the principal source of 
secondary school teachers usually made available 
a generous array of science courses. (12) Pro 
vision for the professional training of secondary 
school science teachers began to be made about 
1890. Most of the colleges offered enough pro 
fessional training to satisfy the requirements for 
certification. (13) The science curriculum of 
the secondary school changed from one in which 
a variety of courses were offered in the nine 
teenth century to a standard program of general 
science, biology, physics, and chemistry after 
1920. (14) Some in-service training was pro 
vided in science in the programs of the teachers 
institutes and the early summer schools for 
teachers. 





TAYLoR, NorMAN | Use f a River as a 
Habitat for the Study of Biology M.A 
1952, Ball State Teachers College. Library 
Ball State Teachers College, Muncie, Indiana 

Problem or Problems.—This paper is a study 


of the biology of an area of a river with the idea 
of developing a teaching unit that may be used 
in the junior or senior high school 

Steps or Methods.—A site on White River was 
chosen as a typical area of a river. Considera 
tion was given to the accessibility of the area and 
the condition of the river itself 

Sources of Data Reference books, periodicals 
and habitat studies. 

Statistical Treatment.—None 

Vajor Findings—By using the ideas gained 
from this study a teaching unit was devised 
meet the speculated needs and interests of students 
using a river as a habitat for the study of biology 


TurNerR, Byron J. Fuels \ Guide and Source 
Book for the Study of Fuels and Some 
Problems Arising from the Utilization of 
Fuels Ed.D., 1952, Columbia University 
265 p. Library, Teachers College, Columbia 
University, New York, New York 

Problem or Problems—(1) To determine some 
of the present and possible future relationships otf 
fuels to the wealth and welfare of people and 
to survey some of the many scientific and tec! 


nologic and sociologic questions, ideas, and prot 
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lems concerning fuels as they relate to the people 
who live and work through the production and 
consumption of fuels. (2) To provide materials 
which can be used in training the teachers for 
our schools and also to provide a source book for 
use by teachers in service and by all who wish to 
gain a fuller understanding of fuels. 

Steps or Methods——A survey was made of a 
representative sample of current textbooks and 
courses of study being used in public schools. 
Data obtained by others working in this area were 
checked, especially with respect to teacher train- 
ing. An extensive study of current information 
regarding fuels and fuel problems was made, 
drawing upon current books, periodicals, indus- 
trial publications, government publications in- 
cluding the United Nations, and research reports. 
Using the data from these sources, a brief sum- 
mary of information and problems concerning 
fuels was prepared. 

Sources of Data.—Reference books, periodicals, 
and courses of study. 

Statistical Treatment.—None. 

Major Findings—The textbooks and current 
courses of study give inadequate attention to the 
study of fuels and fuel problems. Teacher edu- 
cation does not provide sufficient training for 
effective teaching in the area of fuels and related 
problems arising from the production and utiliza- 
tion of fuels. 


Wa.peN, DeLtzext L. Sample Resource Units in 
the Integration of Health and Science for the 
Seventh and Eighth Grades. M.A., 1952, San 
Diego State College. Library, San Diego 
State College, San Diego, California. 

Problem or Problems.—It was the purpose of 
this study to correlate the areas of health and 
science through the use of resource units. The 
resource units contain intercorrelated material on 
“The Air We Breathe” and “Continuity of Life.” 
The material included in the units was selected 
because it was considered to be interesting and 
comprehensible to students of junior high school 
age. 

Steps or Methods.—(1) Review of literature. 
(2) Examination of surveys of pupil health in- 
terest. (3) Examination of curricular material 
on the units. (4) Division of units into sub- 
topics. (5) Development of resource units. (6) 
Inclusion of textual, teaching, and A-V materials. 

Sources of Data—Reference books, periodicals, 
textbooks, and courses of study. 

Statistical Treatment.—None. 

Major Findings——It was possible to integrate 
the areas of general science and health education 
and give proper emphasis to both subject areas. 


WarrEN, Percy Hotmes. The Education of 
High School Science Teachers at Madison 
College, Ed.D., 1952, Columbia University. 
144 p. Library, Teachers College, Columbia 
University, New York, New York. 

Problem or Problems.—(1) to discover sig- 
nificant conditions and major problems related to 
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the education of science teachers at Madison Col- 
lege, and (2) to draw implications from these 
conditions and problems for the purpose of 
recommending changes in basic organizations and 
fundamental policies for the education of sec- 
ondary school science teachers at Madison College. 

Steps or Methods—(1) Study of Preliminary 
Annual Reports of Virginia High Schools to the 
State Department of Education. (2) Study of 
Madison College graduates teaching science 
(questionnaire). (3) Study of literature in areas 
of general education, secondary education, teacher 
education, and science education. 

Sources of Data.—Questionnaires and study of 
annual high school reports to Virginia State De- 
partment of Education. 

Statistical Treatment—Comparison of fre- 
quencies. 

Major Findings—A program (basic organiza- 
tion and fundamental policies) for the education 
of science teachers at Madison College is pro- 
posed. Although this study deals with a specific 
problem in teacher education within a particular 
institution, it is believed that the recommenda- 
tions are sufficiently supported to be of general 
interest. 


WasHToN, NATHAN Seymour. Applying Bio- 
logical Principles to Physical Sciences. 
Non-thesis, 1952. Queens College. Author, 
Queens College, Flushing 67, New York. 

Problem or Problems.—To determine the ap- 
plications of several biological principles to a 
generalization, concept, principle, or problem in 
the physical sciences, astronomy, chemistry, 
geology, or physics. To obtain a list of these 
generalizations or principles in the physical 
sciences which may be more familiar to students 
of biology and/or giving the students useful con- 
cepts or items of knowledge from the physical 
sciences so that they will understand the bio- 
logical principles. 

Steps or Methods.—A sample of five principles 
of biology for general education was listed in a 
questionnaire. Fifty questionnaires were re- 
turned by members of The National Association 
for Research in Science Teaching representing 
all the areas in the natural sciences. The applica- 
tions of the biological sciences to the physical 
sciences were listed and tabulated. 

Sources of Data.—Reference books, periodicals, 
courses of study, expert judgments, question- 
naires, and previous studies. 

Statistical Treatment.—None. 

Major Findings.—Several biological principles 
may be applied to the following concepts in 
physical science and these concepts were listed 
most frequently: (1) potential, kinetic and trans- 
formation of energy; (2) factors governing the 
speed of chemical reactions; (3) conservation of 
matter and energy; (4) atomic-molecular theory ; 
(5) chemical change and synthesis of compounds, 
oxidation-reduction; (6) the changing earth's 
surface and the interaction of non-living en 
vironmental factors and living organisms; (7) 
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kinetic-molecular hypothesis; (8) mechanics of 
liquids including nature of solution and diffusion. 


WEAVER, Howarp Evcene. State Park Natural- 
ist Programs: Their History, Present 
Status, and Recommendations for the Future. 
Ph.D., 1952, Cornell University. 633 p. 
Mann Library, Cornell University, Ithaca, 
New York. 

Problem or Problems.—To discover the extent 
to which state park naturalists had been employed 
in the United States, to observe the use of state 
park museums and nature trails by naturalists, 
to determine the present status of the state park 
naturalist program, and to make recommenda- 
tions for improving the program. 

Steps or Methods—(1) Personal letters to 
each state park director in the United States to 
determine extent of the park naturalist program. 
(2) Check of latest park literature. (3) Ques- 
tionnaire for park naturalists and chief natural- 
ists. (4) Personal visits to state parks employing 
naturalists, interviews, participation in activities, 
inspection of facilities. The author traveled a 
total of 14,000 miles to visit 34 state parks in 
Florida, California, Illinois, Indiana, Minnesota, 
Mississippi, New York, North Carolina, and 
Tennessee. 

Sources of Data—Questionnaires, interviews, 
personal visits, reference books, and periodicals. 

Statistical Treatment.—None. 

Major Findings.—State park naturalist pro- 
grams are serving as effective means of promoting 
better use of state park facilities and developing 
appreciations for park values. Likewise, natural- 
ist programs are helping to teach conservation 
principles in the out-of-doors. World War II 
brought a drastic reduction in the employment of 
state park naturalists. 

The strongest active naturalist programs em- 
ploy a full-time chief naturalist or senior natur- 
alist, or reimburse the chief naturalist for services 
rendered during the winter. Pre-service training 
programs for naturalists are highly desirable. 

The most prominent activities conducted by 
State park naturalists are nature hikes and talks 
on some phase of natural history. Emphasis 
should be placed on nature and conservation edu- 
cation rather than on entertainment such as square 
dances, camp fires, and games. Nature museums 
and self-guiding nature trails should be eliminated 
where they cannot be properly maintained. 


Wetcnu, Ricwarp Fioyp. Some Demonstrations 
for High School Science. M.A., 1952, Wes- 
tern Michigan College of Education. 72 p. 
Library, Western Michigan College of Edu- 
cation, Kalamazoo, Michigan. 

Problem or Problems—The problem of this 
study is to develop demonstrations that will easily 
demonstrate the seldom demonstrated, and to de- 
velop new demonstrations illustrating old prin 
ciples, with equipment readily obtained in the 
small high school. 

Steps or Methods.—Not reported. 
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Sources of Data.—Reference books, periodicals, 
textbooks, and laboratory experimentation. 

Statistical Treatment.—None. 

Major Findings—(1) Demonstrations illustrat- 
ing the seldom demonstrated can be developed. 
(2) A survey of science textbooks and other sci- 
ence publications will supply many needed dem- 
onstrations. (3) Many demonstrations that are 
needed may be developed in the high-school lab- 
oratory. (4) Many inexpensive demonstrations 
can be developed. (5) Many demonstrations that 
can be performed rapidly can be developed. 
(6) Previous experience in a specialty field (i.e. 
Laboratory Technician) can be helpful in develop- 
ing new demonstrations. (7) Lack of equipment 
may be overcome by novel use of available equip- 
ment. 


We ts, Forrest E. Desirable Physical Facilities 
for Teaching Science in the Junior High 
Schools of Indiana. M.A., 1952, Ball State 
Teachers College. Library, Ball State Teach- 
ers College, Muncie, Indiana. 

Problem or Problems.—The purpose of this 
study was to determine the desirable facilities 
required for teaching science in the junior high 
schools of Indiana. 

Steps or Methods.—The direct visitation and 
consultation method of research was employed for 
this study. Prior to the selection of the schools 
to be used in this study, a series of charts were 
drawn up representing each area of investigatior 
The charts used to record data on during the 
period of visitation were identical to the tables 
found throughout the paper. 

Sources of Data—lInterviews and question 
naires. 

Statistical Treatment.—None. 

Vajor Findings—The conventional type of 
school desks is no longer satisfactory for the 
science room. Some type of table with movable 
chairs seems to be most suitable. Some type of 
fire extinguisher is desirable in each science 
room. The opaque shades should be incorpo- 
rated in each science room. Also, it is to the 
advantage of the science teacher to have a screen 
located permanently in the science room 


Wetts, JoHNn CLARENC! Manual of Photog 
raphy for Teachers. Ed.D., 1952, Columbia 
University. 100 p. Library, Teachers Col 
lege, Columbia University, New York, New 
York. 

Problem or Problems (1) To show some of 
the practical and effective uses of photographic 
techniques in education, (2) to help teachers se 
lect and understand the use of basic photographic 
equipment, and (3) to serve as a guide for teach 
ers who wish to experiment with photographic 
techniques in their own schools 

Steps or Methods—(1) Examples of how 
teachers have used photography to illustrate its 
use at all grade levels, in various subject matter 
areas, and both in and out of the classroom 
(2) An analysis of the examples 
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Sources of Data.—Personal experience, refer- 
ence books, and periodicals. 

Statistical Treatment.—None. 

Major Findings—The use of the photographic 
processes, based on scientific, optical, and chemical 
principles, requires certain equipment. Teachers 
must make use of photographic equipment; there- 
fore, the most common pieces are discussed and 
evaluated. Certain cameras and enlargers are 
treated in detail because they are the two major 
pieces of equipment used and sometimes repre- 
sent a considerable expenditure of money. 

In order to be of specific, practical help to 
teachers, several photographic techniques are dis- 
cussed in detail. These include correct handling 
of the camera, film development, contact print- 
ing, projection printing (enlarging), use of arti- 
ficial light indoors, preparation of lantern slides, 
and preparation of prints for the press. Composi- 
tion is treated in a general way. Equipment 
discussed is kept to a minimum, and _ techniques 
are simplified as much as possible. 


Wuitrorp, Rosert H. Guide to Physics Litera- 
ture. Ed.D., 1952, Columbia University. 
220 p. Library, Teachers College, Columbia 
University, New York, New York. 


Problem or Problems—The study involved 
compilation of a guide to library materials in 
physics at the college level. Selectivity and or- 
ganization were the watchwords, in order that 
orientation and guidance might most conveniently 
be furnished to users, among whom would be 
students, librarians, teachers, and scientists work- 
ing outside their own familiar specialties. Library 
tools and techniques have been included, and back- 
ground areas sufficiently sketched without leading 
too far into bordering fields such as engineering. 


Steps or Methods.—Parallel methods of com- 
pilation were used. Thus four outstanding library 
collections were surveyed via card catalogs and 
stacks, these searches being supplemented by 
gleanings from bibliographical sources and from 
long personal experience as a science technology 
librarian. References meeting inclusion criteria 
were arranged in a diversified approach pattern 
representing usual lines of inquiry, such as bio- 
graphical, experimental, terminological, educa- 
tional, topical, etc. Explanatory text and book 
citations have been organized into a connected 
account interspersed with interesting background 
comments. Besides indicating informational 
sources and outlining special techniques, the guide 
sketches physics literature in general, so as to 
call attention to the different kinds of printed 
materials available but often overlooked. 

Sources of Data—Reference books, periodi- 
cals, and textbooks. 

Statistical Treatment.—None. 

Major Findings—The guide, a product of li- 
brary research, is itself a research tool. Its 
compilation has involved selection, description, 
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comparison, and evaluation of the literature of 
physics so as to organize it for maximum func- 
tional utility. As this literature becomes more 
voluminous, the importance of knowing how to 
utilize its hidden resources grows apace. Library 
guides in special subject fields have been likened 
to crossroad signposts. 


WiLiiAMs, CLAIBORNE JAMES. An Analysis of 
the Physical Science Subject Matter a Com- 
petent Teacher of General or Physical Sci- 
ence Needs to Know. B.S., 1952, Tennessee 
A. and I. State University. 24 p. Depart- 
ment of Science Education, Tennessee A. and 
I. State University, Nashville, Tennessee. 


Problem or Problems.—The problem of the 
study is to locate important physical science prin- 
ciples that a teacher of general or physical science 
needs to know and to evaluate a typical college 
science curriculum in order to see how adequately 
it meets this need. 


Steps or Methods.—(1) Location of important 
physical science principles in textbooks. (2) Com- 
parison of these principles with Wise’s list of 
physical science principles important for general 
education. (3) Selection of a jury of teachers 
from science staff at A. & I. State University. 
(4) Evaluation by jury of science curriculum at 
Tennessee A. & I. State University in the light 
of how well it provided for development of under- 
standing of the listed principles. 


Sources of Data——Reference books, periodicals, 
textbooks, and expert judgments. 


Statistical Treatment.—None 


Major Findings—(1) Ninety-one physical sci- 
ence principles were located as being of great im- 
portance in general or physical science courses. 
(2) All of these principles are covered in some 
course offered in the Tennessee A. & I. Uni- 
versity, but 18.5 percent were listed as “barely 
covered” and 6.5 percent as “inadequately cov- 
ered.” (3) Science courses required of prospec- 
tive general science teachers should be revised 
to include experiences which will help develop 
adequate understanding of all principles they 
may be required to teach. (4) This revision 
should require all such teachers to take a one-year 
course in physical science, of courses in geology, 
meteorology, and astronomy in order to learn the 
necessary principles which fall in these areas. 


Woopsurn, Joun H. An Investigation of the 
Relationship Between the Science Informa- 
tion Possessed by Ninth Grade General Sci- 
ence Students and Certain School and Out-of- 
School Science Experiences. Ph.D., 1952, 
Michigan State College. 191 p. Author, IIli- 
nois State Normal University, Normal, Illi- 
nois. 


Problem or Problems—To determine degrees 
of relationship between the science information 








of 
in- 


see 
rt- 
nd 


the 
in- 
ice 
ge 
ely 


ant 
m- 

of 
ral 
ers 
ity. 

at 
ght 
er- 


als, 


sci- 
im- 
ses. 
yme 
Jni- 
rely 
‘“OvV- 
pec- 
ised 
at »p 
hey 
sion 
year 
ogy, 

the 


the 
‘ma- 
Sci- 
-of- 
952, 
Illi- 
Illi- 


rrees 
ation 





FEBRUARY, 1954] 


possessed by ninth-grade students and certain 
school and. out-of-school factors as intelligence, 
sex, membership in Scouts and 4H Clubs, interest 
in reading science books, social and economic 
home conditions, and prior instruction in science 
through the sixth, seventh, and eighth grades. 


Steps or Methods.—Obtaining initial and final 
scores of 1,973 ninth-grade, general science stu- 
dents, on the Read General Science Test. Similar 
data were obtained from 198 ninth-grade students, 
who were not enrolled in general science through 
the year, and also from 226 tenth-grade biology 
students, who had not taken general science 
through the ninth grade. 

The classification of the students in categories 
representative of the school and out-of-school 
factors included in the study, was based on the 
students’ replies to questions on a personal in- 
formation form, on their intelligence quotients 
obtained from school office files, and on informa- 
tion obtained from conferences and correspond- 
ence with their teachers. 

The identity of relationship between a factor 
suspected of affecting the possession of science 
information was revealed by the comparison of 
the test scores of groups differing in degree of 
possession of the suspected factor. 


Sources of Data.—Tests, personal information 
forms, school files, conferences, and correspond- 
ence with teachers. 

Statistical Treatment.—None reported. 


Major Findings——The results obtained from 
the initial administration of the Read Test show 
that all three groups of students were familiar 
with nearly 50 percent of the information covered 
by the Read Test. Significant gains were shown 
by each of the three groups with the ninth-grade 
group, who were taught general science, making 
the greatest gain and the ninth-grade group, who 
were taught no general science, making the least. 

Whatever it is that gives a student an advantage 
in marking intelligence tests also gives that stu- 
dent an advantage in responding to the items on 
the Read Test. This is true both prior to and 
after instruction in general science. Intellectually 
bright and dull students have equal opportunities, 
however, to gain additional science information 
through classroom experiences. 

Boys invariably show higher mean scores on 
the Read Test than do girls even though the girls 
in this study enjoyed a significant advantage in 
intelligence. 

Scout or 4H Club experience, “good” home 
background, interest in reading science books and 
prior instruction in science, all show positive re- 
lationship with the possession of science informa- 
tion. With the exception of interest in reading 
science books, however, the superiority associated 
with each of these factors is overlapped by supe- 
riority in intellectual ability. None of the factors 
considered in this study appears to be significantly 
related to the students’ gaining of additional sci- 
ence information while enrolled in general science 
classes. 
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YALE, Francis GAyMon. A General Education 
Course in Science for Non-Science Majors 
at the University of Denver. Ed.D., 1952, 
Columbia University, Russell Library, Teach- 
ers College, Columbia University, New York, 
New York. 

Problem or Problems—To devise a plan by 
which students in the liberal arts college at the 
University of Denver, who are not primarily in 
terested in science, may participate in some sci 
ence experiences which will be meaningful, useful, 
enjoyable, and stimulating to them. 

Steps or Methods—Survey of literature for 
the previous ten years (approximately), rela 
tive to general education courses in science at 
the college level with particular attention given 
to the use of the problem approach method of 
studying science. Establish course objectives. De 
scribe implementation techniques of the problem 
approach to a general education science cours¢ 
for a specific situation. 

Sources of Data.—Reference books, periodicals, 
and previous teaching experience with general 
education science courses. 

Statistical Treatment.—None 


Major Findings—A _ student-centered problem 
approach method appeared to afford a reasonably 
satisfactory solution of the main problem 


Zien, Dewitr. A Study of the Significance of 
Microclimates of Pavements. Ph.D., 1952, 
Cornell University. 295 p. Mann Library, 
Cornell University, Ithaca, New York. 

Problem or Problems.—This study deals with 
the educational significance of microclimates of 
the plavground pavement of the Boynton Junior 

High School, Ithaca, New York, the road next 

to the author's house in Newfield, New York, 

and eight miles of highway between the two. 


Steps or Methods—The author made extensive 
studies of the microclimates of paved areas, de 
veloping and using the instruments, techniques, 
and devices necessary to the completion of these 
studies. Factors investigated included air and 
wind, temperature, water, sunshine, light and 
darkness, earth, altitude, slope, motion. The edu 
cational values of these materials were tested by 
incorporation into the instruction in junior high 
school general science, both in the classroom and 
during field trips and excursions. 

Sources of Data—Field studies, reference 
books, periodicals, and courses of study. 

Statistical Treatment.—None. 

Major Findings—The two paragraphs that 
follow present examples of activities involved 
and summarized in this study. 

The pupils were told that they were going out- 
doors to see “a few little things’ around the 
school. Here students were led to observe, to 
hear, to touch, to measure, and to be guided to 
conclusions they were able to draw. The temper- 
atures they observe and the sun’s angle that they 
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measure make them “see” the sun as they never 
have seen it before. Temperatures change with 
the rain. Rain affects the water in the earth and 
the humidity in the air. The motion of the air 
brings changes in weather. Motion associated 
with various forms of energy and matter can be 
sensed. All these factors interweave in the pupil’s 
mind, not as separate classroom experiments, 
but as something he can observe in his everyday 
environment. 

In the specific aims of the New York State 
Syllabus one finds stress on such points as: ap- 


£ 


preciation and awareness of the factors of en- 
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vironment, study of the common phenomena of 
immediate environment, use of the scientific 
method in solving problems, organization of ex- 
periences, and an understanding of the environ- 
ment’s relation to and use in the world’s work 
as a basis for the appreciation of the vital place 
of science in the community. The author believes 
he was able to meet such aims more fully by 
using the methods employed in this thesis. He 
found through experience in using outdoor labora- 
tories that his pupils had a better approach to 
scientific attitudes and learned more and enjoyed 
their course more than had any previous classes. 


BIOLOGICAL SCIENCE IN THE GENERAL EDUCATION 
PROGRAM AT IOWA STATE TEACHERS COLLEGE * 


LEONARD PHILIP WINIER 


HIS experimental study was conducted 
for purposes of securing data and use- 
ful ideas for constructing a course in the 
biological sciences for the general education 
program at lowa State Teachers College. 
The study served primarily to give the 
writer, chairman of the Sub-Committee on 
Siological Science at the college, some reli- 
able basis on which to help plan the course. 
A direct attack upon some of the persist- 
ent problems in general education that con- 
fronted the sub-committee was in order. 
Matters pertaining to educational philos- 
ophy, content, teaching procedure, labora- 
tory, and evaluation made up the areas on 
which decisions had to be reached by the 
group, and for this reason, these matters 
were investigated in this experimental 
study. 

It was necessary to establish a philosophy 
of science teaching compatible with the goals 
of general education; to survey the profes- 
sional literature dealing with general educa- 
tion and the role of science; to study the 
curricular programs of colleges that have 
given serious thought to general education 
and have made outstanding contributions in 
the field; to consider general education in 
terms of student interests and needs; and 
to give careful attention to the views of the 

* Resume of Research Studies prepared’ by Col- 


lege Committee of The National Association for 
Research in Science Teaching. 


staff members at the college engaged in as- 
sisting in the planning of the course. 

A major emphasis in the study gravitated 
toward those personal-social needs that stem 
in a large part from the controversial social 
issues of the day. Issues considered im- 
portant in terms of the biological science 
course included such items as conservaton, 
regional planning, sex education, man’s 
origin and development, quality of popula- 
tion, and racial inequality. R. Will Burn- 
ett’s doctoral thesis which deals with the 
teaching of controversial issues was helpful 
in pointing out the kinds of issues that 
teachers must meet in order to serve the 
personal-social needs of young people. 

Since social attitudes play a significant 
role in general education, exploratory 
studies in attitude measurement were tried. 
The Thurstone Attitude Scales on the Ne- 
gro, Birth Control, Evolution, and the Bi- 
ble were appiled to the classes. Also the 
Thomas-Remmers Scale to Measure Social 
Attitudes Toward Any Proposed Action 
was employed. Proposals for social action 
included problems relating to conservation 
measures, regional planning, population pol- 
icy, and sex education. In addition, the 
Lentz C-R Opinionaire to measure con- 
servatism-radicalism was administered to 
classes. Control groups were used in this 
part of the study. The data were statisti- 
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cally treated by the Analysis of Variance, 
and the Co-variance method. The findings 
from this data were further verified through 
use of the personal interview and case in- 
cident techniques. The problem-approach 
method of teaching was compared to stand- 
ard teaching procedures with reference to 
shifts in social attitudes. 

In terms of the established goals in gen- 
eral education, it was easier to justify the 
emphasis upon personal-social needs of the 
students in the experimental study than to 
defend the strictly subject matter approach 
to classified fields of knowledge common 
in conventional biology courses. 

In developing the course in biological sci- 
ences for the general education program at 
the college, it was necessary to extend be- 
yond the limits of subject matter in the field 
of biology in order to achieve some degree 
of success in attaining the broad, over-all 
goals of general education. Often, this 
point is bothersome to subject matter spe- 
cialists who are reluctant to teach beyond 
the confines of their own specialized train- 
ing. Findings in this study point out, how- 
ever, that planning committees can reach 
agreement on curricular matters even 
though diversified points of view are held 
by the individual members. 

The consideration of current social prob- 
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lems that draw heavily from the field of 
biology gave full opportunity to use demo- 
cratic group processes to a degree generally 
not possible under the more conventional 
biology course. 

Interviewing and casual comments of the 
students in and out of the classroom indi- 
cated that the areas of study in the experi- 
mental course related closely to the conver- 
sational topics that the students discuss 
among classmates, friends, and parents in 
out-of-school life. This suggested that the 
concerns and problems of young people were 
considered in the course. 

The evaluation phase of the experimental 
study indicated student growth in the devel- 
opment of desirable social attitudes with 
respect to certain controversial social isues. 
This suggests that educators interested in 
learning outcomes beyond just the testing 
of factual knowledge can make worthwhile 
contributions through the biological science 
area in attaining the social objectives of 
general education. 

The experimental study proved effective 
in accomplishing the desired ends in pro- 
viding the Sub-committee on Biological Sci- 
ence with helpful ideas for building a general 
education course in the science area. Im- 
portant findings of the study were put into 
practice. 


DEVELOPMENT OF AN INTRODUCTORY BIOLOGY 
COURSE FOR GANNON COLLEGE * 


JosePH ZIPPER 


Institution in which the study was made: 
Gannon College, Erie, Pennsylvania 
Date of completion of the study; February 
19, 1952 
Statement of the problem 
Ea project was the construction and ap- 
praisal of an introductory course in biol- 
ogy for Gannon College. The course was 
* Project completed at Teachers College, Co- 


lumbia University to fulfill partially the require- 
ments for the degree of Doctor of Education. 


designed to implement the program of gen- 
eral education, to the extent that the stu- 
dents might learn to use applicable know]- 
edges in group action centered upon 
personal and community problems. This 
project is a plan of action research intended 
to improve the educational practices in 
which the College was engaging. 


Description of the methods and techniques 


employed 


The basic belief upon which the project 
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is constructed are the tenets that general ed- 
ucation helps men to live successfully in the 
present ; personal as well as social interests 
and concerns are the purposes of general 
education; general education is directed 
toward doing as well as toward knowing 
and feeling ; it must aid in the accomplish- 
ment of the objectives of a democratic so- 
ciety. Science in general education is di- 
rected toward the needs and problems of 
each individual in terms of the region from 
which he views his world. General educa- 
tion must be functional ; it places a particular 
emphasis on participation in a democratic 
S( ciety. 

The approach considered most effective 
in attaining these objectives was the group 
process, the end-means procedures used by 


a group of individuals thinking, 


discussing, 
planning, deciding, acting, and evaluating 
together for the purpose of attacking and 
solving a common problem. The individual 
problems attacked by the groups were prob- 
lems of personal health and hygiene, nature 
of one’s self, growth and development, 
philosophy of science ; and community prob- 
lems included public health, conservation, 
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food supply and overpopulation, interrela- 
tionships and controls of living organisms. 

In the evaluation of group activities the 
techniques included listing sources of infor- 
mation, methods of presentation and inter- 
pretation of information, and improvement 
of group cooperation ; the application of in- 
formation in new situations, community 
changes effected, essay tests, expressions of 
opinion, interviews, objective tests, planned 
observations by the instructor, question- 
naires, questions asked by individuals, re- 
ports, and standardized tests. 


List of the significant findings and conclu- 
sions 

The main limitation of the study is the 
necessarily subjective nature of some of the 
data. Its significance lies in the promise 
that group process shows in improved stu- 
dent-instructor relationships, wider use of 
community resources, economy of time, ease 
in cooperative planning of the curriculum, 
smoother transition from secondary to 
higher education, provision for a wider vari- 
ety of educational experiences, and consid- 


eration for individual differences. 


SCIENCE COURSES IN HIGHER EDUCATION: A SELECTED 
LIST OF REFERENCES, 1947-1953 


WALTER ALLEN 
Dayton Public Library, Dayton, Ohio 


AND 


M. H. 


PERKINS 


Northwestern University Library, Evanston, Illinois 


INTRODUCTION 


¢¢ C\cIENCE Courses in Higher Education : 
A Selected List of References, 1947-— 
1953” is a continuation of an earlier mimeo- 
graphed list compiled in 1947 by the North- 
western University Library Reference De- 
partment. 
The present bibliography is classified and 
annotated, and includes books and articles 
dealing with the philosophy, organization, 


and content of science curricula in the fields 


of General Science, Astronomy, Biological 
Sciences, Chemistry, Geology, Mathemat- 
ics, Physics, and Statistics. Items dealing 
specifically with technological subjects, as 
opposed to pure science, have been omitted 
and will appear later in a separate bibliog- 
raphy. A few entries are from the original 
edition of “Science Courses in Higher Edu- 
cation”, but most of the items have been 
published since April of 1947. 

The books are arranged by author, or by 
title where the author is lacking; the articles 
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are listed according to the title of the maga- 
zine in which they appear. 


GENERAL 


3ullington, Robert A. A study of college science 
courses designed for general education, 
Evanston, Ill., 1949, 311 p. 

A Northwestern University Ph.D. dissertation 
sponsored by the Cooperative Committee on the 
Teaching of Science and Mathematics of the 
American Association for the Advancement of 
Science. Gives a statistical picture of the status, 
content and trends in college general education 
science courses as of 1948-49. Includes extensive 
bibliography. 


Bush, Vannevar. Endless horizons. Washington, 
D. C., American council on public affairs, 
1946. 182 p. 

A reprint of many of Dr. Bush's articles and 
reports on the problems and the opportunities be- 
fore the world of science.” 


“ 


Bush, Vannevar. Science—the endless frontier. 
A report to the President by Vannevar Bush, 
Director of the Office of Scientific Research 
and Development. Washington, D. C., Gov- 
ernment printing office, 1945. 184 p. 

“Recommends that an agency be created to pro- 
mote scientific progress and renew our scientific 
talent.” 


Chicago university. The college. J/dea and prac- 
tice of general education. Chicago, University 

of Chicago press, 1950. 
The contents include: “Natural sciences, the 
three year program” (p. 149-86), “Biological sci- 
ences” (p. 186-98), “Mathematics” (p. 199-203). 


Cohen, I. Bernard, and Watson, Fletcher G. Gen- 
eral education in science. Cambridge, Har- 
vard university press, 1952. 217 p. 

Sixteen distinguished scientists and science 
teachers give their ideas on the shortcomings of 
science courses in colleges and secondary schools 
and suggest remedies. 


Conant, James B. The growth of the experi- 
mental sciences, an experiment in general 
education. Cambridge, Harvard university 
press, 1949. 67 p. 

“A report on the course “The growth of the 
experimental sciences’ (Natural Science 4) given 

at Harvard University, 1948-49.” 


Conant, James B. On understanding science; an 
historical approach. New Haven, Yale uni- 
versity press, 1947. 145 p. 

Suggests courses for the non-scientist which 
would offer a history of the development of sci- 
ence, with emphasis on the relationship between 
science and society. 


Conant, James B. Science and common sense. 
New Haven, Yale university press, 1951. 
371 p. 

The techniques and approach to experimental 
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science as used in the case history method out- 
lined in On understanding science. Attempts to 
provide the intelligent layman with an apprecia- 
tion of what science can accomplish and with the 
point of view of the laboratory scientist. 


French, S. and Rassweiler, M. P. The physical 
sciences. In Morse, Horace T., ed. General 
education in transition; a look ahead. Minne- 
apolis, University of Minnesota press, 1951, 
p. 167-183. 

The findings of a work group in the physical 
sciences which met in the spring of 1949 at the 
University of Minnesota Conference on General 
Education. 


Harvard university. General education in a free 
society. Cambridge, Harvard university 
press, 1946. 267 p. 

The report of a Harvard committee appointed 
to assess the curriculum needs of the University 
after the war, this is the research upon which 
recent trends in general education have been 
based. Many new courses are suggested in gen- 
eral outline, among them courses in mathematics 
and science. 


Hofstadter, Richard and Hardy, C. DeWitt. The 
development and scope of higher education 
in the United States. New York, Columbia 
university press, 1952. 
grief references to science courses throughout 

a general discussion of higher education and its 

problems. 


McGrath, Earl J., ed. Science in general educa 
tion. Dubuque, W. C. Brown, 1948. 400 p. 
Detailed information, from a number of repre- 
sentative institutions, on science courses for stu- 
dents who do not intend to devote their lives to 
science. 


Miles, Vaden W. Principles and experiments fo 
courses of integrated physical science. De- 
troit, Vaden W. Miles, Wayne University, 
1950. 430 p. 

A doctoral dissertation on integrated physical 
science courses on the high school and college 
levels. 


Rogers, Francis Millet. Higher education in the 
United States. Cambridge, Harvard univer- 
sity press, 1952, ch. 4. 

The chapter “Curriculum problems in Ameri- 
can liberal-arts colleges” traces the history of 
types of education down to present day general 
education and shows the changes in courses given 


Snyder, E. E. General science courses in college. 
Unpublished M.A. thesis. Greeley, Colorado, 
Colorado State college of education, 1947. 

Compares the opinions of students who were 
in school in 1946 and had just completed the 
courses, with opinions of graduated students con- 
cerning: 1. needs and interests relative to courses, 

2. choice of subject matter. 


Southern association of colleges and secondary 
schools. Committee on work-conferences on 
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higher education. Higher education in the 
South. Chapel Hill, University of North 
Carolina press [1947] ch. 4, p. 45-55. 

Contains sections on: “Science in general edu- 
cation,” “Preparing teachers for the integrated 
science courses,” “The program of the natural 
science teachers for secondary schools,” “Mathe- 
matics in general education,” “Role of the labor- 
atory,” ete. 

Standen, Anthony. Science is a@ sacred cow. 
New York, Dutton, 1950. 221 p. 

In the course of a volume which points out 
many shortcomings of a science and scientists, 
the author, a well-known chemist, fires a few 
broadsides at scientific education. (Especially 
true of the chapter “How They Dish It Out”, 
p. 37-58). 


Workshop in science in general education. Gen- 
eral education in science. Cambridge, Har- 
vard university press, 1952. 

Papers presented at a Harvard Summer School 
Workshop in July of 1950 including: “General 
education and special education in the sciences”, 
“The assimilation of science into general educa- 
tion”, “An approach to the teaching of biology 
to nonscientists”, “The general education course 
in biology and “Can general education 
courses in the sciences be evaluated”’. 


Science courses in general education. American 
Journal of Physics 17 :526, Nov. ’49. 
Review of a study of the science offerings in 
720 institutions of higher education which was 
used as the basis of a Ph.D. dissertation at North- 
western University. 


Harvard case histories in experimental science: 
the evolution of an idea. J. W. Shirley. 
American Journal of Physics 19 :419-23, Oct. 
eB 

A discussion of the fundamental ideas behind 
the Case histories prepared under the direction 
of President Conant for use in a general educa- 
tion course taught at Harvard, with a number of 
limitations pointed out and suggestions made for 
improvement. 


Integration as an objective in the physical sci- 
ences. I. G. Barbour. American Journal of 
Physics 20:565-8, Dec. ’52. 

Outlines a number of approaches to integration 
with other fields. 


Science and American power. M. Lerner. Amer- 
ican Scholar 15:439-48. Autumn ’46. 
A review of the progress of science in America 
and a recognition of the fact that social thought 
and action based thereon have not kept pace. 


Summary of a study of college science courses 
designed for general education. R. A. Bul- 
lington. Association of American Colleges 
Bulletin 36 :267-72, May ’50. 

Information from 720 colleges, teachers col- 
leges and universities. 
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Ivory lab. J. M. Barzun. Atlantic Monthly 175: 


75-80, Jan. *45. 
The author weighs the role of the: sciences in 
the humanities and suggests an introduction to 
the principles of science for the future citizen. 


Chemistry and liberal education. B. D. Van 
Evers. Chemical and Engineering News 26: 
446-9, Feb 16, ’48. 

“The liberal arts college of 100 years ago had 

a fixed curriculum containing a high percentage 
of science. . . . The trend toward specialization 
has left the social science and humanities major 
with serious deficiencies in mathematics and sci- 
ence, while only the science major approaches the 
attainment of a true liberal education.” 


Recommendations made for changes in science 
teaching. C. H. Sorum. Chemical and Engi- 
neering News 28:4165-9, Nov. 27, ’50. 

“Seventeen scientific and educational organiza- 
tions cooperating with the American Association 
for the Advancement of Science have outlined 
recommendations and plans for improving effec- 
tiveness and quality of teaching in science and 
mathematics.” 


America’s opportunity as a center of learning. 
J. C. Warner. Chemical and Engineering 
News 29 :4668-70, Nov. 5, ’51. 

A general article on America’s need for train- 
ing which will lead to growth in fundamental 
knowledge and the kind of education which can 
keep us free. 


The baccalaureate degree in American liberal 
arts colleges. O. T. Richardson. Higher 
Education 3:5-7, Apr. 1, °47. 

From 1890 to 1940 a total of 69 different kinds 
of bachelor’s degrees were offered in 105 colleges. 
The author includes scientific degrees and shows 
present trends. 


New curriculum at Pennsylvania college. Higher 
Education 3:10, Oct. 1, ’46. 

One-half of a student’s work is to be in re- 
quired courses on basic fields of knowledge, one- 
fourth in field of concentration, and one-fourth 
at large. This includes a 1 year course in human 
development and behavior, a 2 year sequence in 
natural sciences, and 2% years in social sciences. 


Revised curriculum at Union College. Higher 


Education 3:10-11, Jan. 1, ’47. 

Students include in their programs two courses 
from the division of science: geology, physics, 
chemistry, psychology, mathematics, or biology. 
About one-third of college time is devoted to a 
major program. 


Science colloquium. Education 
Oct. 1, °49. 

A colloquium held seven times a term under the 
division of natural sciences at Bard College works 
toward integration of the natural sciences and 
mathematics, a knowledge of the history of sci- 
ence, and an understanding of the significance of 
science in contemporary life. 


Higher 6:35, 
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Carnegie plan of professional education in engi- 
neering and science. Higher Education 7: 
73-75, Dec. 1, ’50. 

“Each curriculum in the College of Engineer- 
ing and Science consists of three interrelated pro- 
grams—the basic science, the technological and 
advanced science, and the social relations.” 


Program for teachers of science. Higher Edu- 
cation 8:84, Dec. 1, ’51. 

A six week summer program emphasizing fun- 
damental concepts in chemistry, mathematics, and 
physics for secondary school science teachers is 
offered by the Carnegie Institute of Technology. 


Production of highly educated scientists in the 
United States. D. E. Scates and A. V. Yeo- 
mans. Higher Education 8:124-27, Feb. 1, 
"9 


A study of scientists who earned doctors de- 
grees up to 1948 with something of the programs 
of the institutions which trained them. 


National science fellowships. Higher Education 
8 :85-6, Dec. 1, ’51. 

A statement, based on recent announcements of 
the National Science Foundation, concerning 
qualifications, conditions of appointment, and _ re- 
quirements beyond normal course work and indi- 
vidual research. 


Basic courses reorganized. Higher Education 

9:42, Oct. 15, 752. 

Beginning with the fall term of 1952, Michigan 
State College is offering a program of four well- 
integrated and interrelated courses in general ed- 
ucation. One basic course is that of natural 
science. 


Science education and the contemporary world. 
R. S. Gerard. Journal of Chemical Educa- 
tion 20:45-50, Jan., ’43. 

Science should be taught for its vocational and 
avocational values and for the purpose of develop- 
ing scientific attitudes. The contribution of sci- 
entists in helping to run the whole social organiza- 
tion is needed and science programs in universities 
should include more general education. 


Need for a new approach to science teaching. 
S. J. French. Journal of Chemical Educa- 
tion 25 :213-15, Apr., ’48. 

The liberal arts college science teacher has two 
jobs: to lay the foundations of scientific knowl- 
edge for the specialist, and teach the non-scientist 
to understand what science is and how it works. 
This dual role must be recognized by a new 
course set-up. 


Report of a seminar on the general science course 
in higher education. Sister M. M. Christine. 
Journal of Chemical Education 28:47, Jan., 
51. 

Members of a seminar discussed the role of 
general education courses in a science curriculum 
from the point of view of the scientist, and 
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developed the theory that all science majors 
should take the general course as freshmen, or 
an “integrating seminar” as seniors. 


Science and education. E. A. Heuser. Journal 
of Chemical Education, 28 :208-11, Apr., ’51. 


American teaching techniques are outmoded, 
and must be replaced by methods similar to those 
used in pre-Hitler and -Stalin Europe. Stu- 
dents need to be taught that textbook knowledge 
will not suffice, and also the difference betwen 
good and evil. 


Science in general education. J. B. Entrikin. 
Journal of Chemical Education 28:274-6, 
May, ’51. 

Assuming the need for science teaching as a 
vital part of general education, the author ex- 
plores the various ways to that end, with the 
conclusion that while there is no perfect course 
now in existence the enthusiasm of intelligent 
experimenters insures general progress. 


Physics and chemistry for general education. 
K. M. Simpson and J. W. Sutton. Journal 
of Chemical Education 29:133-6, Mar., °52. 

An interesting description of a course for non- 
professional education in the sciences which the 

University of California offers on its Santa Bar- 

bara Campus. . Lecture topics and laboratory ex 

periments are listed. 


Educational maturity is the goal. N. W. Dough- 
erty. Journal of Engineering Education 41: 
271-6, Jan., *51. 

The immature student needs a course in a new 
field before he can attack problems in it. The 
mature student does not, for if he does not know, 
he knows how to find out, and has confidence in 
himself to go ahead on his own. 


Determining and implementing objectives for a 
general course in the physical sciences. R. I. 
Rush. Journal of General Education 2:138 
43, Jan., ’48. 

The author indicates that the objectives of a 
general course in the physical sciences can be 
determined in a systematic and logical way, and 
that the objectives thus formulated lend them- 
selves to implementation. He describes one such 
process. 


General education course in physical science for 
superior students. E. C. Kemble. Journal of 
General Education 2:322-7, July, '48. 

Of the several new general education science 
courses offered at Harvard, one is designed for 
students with the greatest apparent aptitude for 
mathematics and physical science. An instructor 
of this course describes its background and or- 
ganization, 


The place of science in general education; a con- 
ference report. S. J. French. Journal of 
General Education 4:68-71, Oct., °49. 

A summary of conferences held at Princeton 
and Harvard on the single science course versus 
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the course selecting its materials from several 


sciences. 


Science in general education at mid-century. 
K. B. Krauskopf. Journal of Higher Edu- 
cation 22:59-66, Feb., ’51. 

A review of the status of science courses in 
non-scientific majors, why they are needed, and 
how they can be improved. 


Science in today’s world: a course in physical 
science at the college level. M. J. Heldman. 
Junior College Journal 21:395-7, Mar., ’51. 

A lecture and discussion course designed by 

East Los Angeles Junior College to give an 

understanding of physical science to non-science 

and non-engineering majors. 


Science and the humanities at Yale University. 
Mechanical Engineering 69 :845-6, Oct., ’47. 
Note on the merger \of science and humanities 
faculties so that all under-graduates, science spe- 
cialists or not, will receive several science courses, 
and all scientists some humanities courses. 


Study of southern junior college offerings in biol- 
ogy and chemistry. J. A. Chapman. Pea- 
body Journal of Education 25:37-42, July, 
"47. 

Generalized statistics on courses in biology and 
chemistry in southern junior colleges compared 
to the requirements of medical schools in eight 
states. 


Curvin H. Gingrich lecture fund established. 
Popular Astronomy 59:553, Nov., ’51. 
Brief note on a lecture series established at 
Carleton College which will have as its aim the 
interpretation of the role of science and of Chris- 
tian culture. 


Educating’a scientist. J. B. Conant. Popular 


Science 150 :88-9, May, "47. 

A suggestion that science students need to be 
educated in the strategy and tactics of science 
rather than simply to be taught a mass of facts. 


Not balanced education. 


Publishers’ Weekly 160 :766, 


science alone, but a 
F. G. Melcher. 
Sept. 1, ’51. 

A plea for a rounded education rather than a 
narrowly productive scientific one, in order to 
give the new generation more breadth of view. 


Overview of the period, 1937-1942. S. R. Powers 
and V. Edmiston. Review of Educational 
Research 12:263-8, Oct., ’42. 

The authors describe studies on science teach- 
ing which were in progress in 1942, and point 
the way to future research needs. 


Influence of science and technology on education. 
B. L. Dodds and R. W. Lefler. Review of 
Educational Research 16:30-8. Feb., ’46. 

Summarizes studies by Conant, Thomas, Mac- 

Nider, and others on the shortage of scientists, 

courses offered in colleges, needed reorganization 

of scientific education, extension of the scientific 
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method, and the social and educational responsi- 
bilities of scientists. 


The science curriculum. E. M. Meder. Review 
of Educational Research, 21 :249-63, Oct., ’51. 

A review of the literature dealing with curricu- 
lum research over a 3 year period, including 
elementary and secondary school curricula as well 
as college. Includes an extensive bibliography. 


Professional development of civilian scientists 
employed in naval laboratories. B. Morgan. 
School and Society 69:12-14. Jan. 1, °49. 

Nine projects undertaken by the Division of 

Scientific Personnel of the Office of Naval Re- 

search aimed at discovering methods of further- 

ing the professional development of navy-em- 
ployed civilian scientists through systematic 
coordination with institutions of higher learning. 


Science colloquium at Bard college. School and 
Society 70:203, Sept. 24, °49. 

At seven meetings each term, faculty and senior 
students present papers designed to integrate the 
biological and physical sciences and mathematics, 
and to further an understanding of the significance 
of science in contemporary life. 


Designing science courses for general education 
on the college level. O. S. Loud. School 
Science and Mathematics 50 :289-96, Apr., °50. 

Advocates experiments in which intensive gen- 
eral education courses would be administered by 
panels of teachers representative of the divisions 
of the curriculum, for the purpose of developing 
and practicing methods of problem-solving that 
meet scientific and democratic criteria. 


Can a single course in science fill the dual ob- 
jectives of general education and training 
future specialists? L. C. Warner. School 
Science and Mathematics 53 :114-18, Feb., ’53. 

A general discussion to the effect that besides 
specialized science courses for prospective sci- 
entists, the colleges need to provide science courses 
geared to the student in the general program. 


History of science in post-war education. H. E. 
Sigerist. Science 100:415-20. No. 10, ’44. 
The history of science is still much ‘neglected ; 
but more and more educators are beginning to 
realize that education at all levels can be broad- 
ened by its inclusion. 


Science for democracy. W. Shepard. Science 


103 :65-8, Jan. 18, ’46. 

A critical analysis of the Bush Plan in which 
Mr. Shepard tears apart the points made in Sci- 
ence the endless frontier and advocates a pro- 
gram including the social sciences, i.e., the work 
of the Shapley-Wrey committee for a National 
Science Foundation. 

Programs for fuller utilization of present re- 
sources of scientific personnel. A. H. Haus- 
rath. Science 107 :360-3, Apr. 9, ’48. 

Describes university-credit courses on the grad- 
uate level for the employed scientist. 
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Education of a scientific generalist. HH. Bode 
and others. Science 109: 553-8, June 3, ’49. 
The complexities of science can be managed 
better with the help of a few scientists trained 
in many fields and, above all, in the ability to 
synthesize. A _ specific educational program is 
outlined. 


Good name of science: discussion of science 

courses for general education in college. E. 

M. Rogers. Science 110:559-604, Dec. 9. ’49. 

A plea for teaching science courses which will 

help students understand what science and sci- 

entists are like, with less emphasis on factual 
knowledge. 


science at the college level. 
Science 111 :589-94, June 2, ’50. 


Teaching of 
Payne. 

The author, a professor from Indiana Univer- 
sity, emphasizes the need for courses giving a 
breadth of knowledge not only in a field of sci- 
entific specialization, but also in the social sciences 
and humanities, with a minimum of 
needed for imparting teaching techniques. 


courses 


Status and development of biophysics. R. W. 
Stacy. Science 113:169-75, Feb. 16, ’51. 

The author, from the Department of Physiology 
at Ohio State University, divides his article into: 
“the broad concept of biophysics”, “biophysics as 
a separate science”, “sources of biophysics stu- 
dents”, and “a suggested graduate curriculum in 
biophysics”. 


education. 
June 8, 


American 
Science 113 :643-6. 


Importance of science in 
E. A. Hauser. 
‘Si. 

American science teaching needs to place more 
emphasis on clear and logical thinking and less 
on the learning of specific equations and form- 
ulas. 


The acceptability of physical science as a college- 
entrance unit. R. H. Carleton. Science Edu- 
cation 30:127-32, Apr., 46. 

Deplores the lack of trained teachers in the 
physical sciences and gives reasons for thinking 
a course in this field would be advantageous as a 
preparation for college. Interesting bibliography. 


Organization of a basic science course. W. C. 
Van Deventer. Science Education 30 :201-6, 
Oct.., "46. 

Takes up various trends in the science survey 
course and includes a good bibliography on this 
subject. 

Introduction to science. N. E. Bingham. Scr- 
ence Education 32 :299-366, Dec., °48. 

A complete syllabus for a freshman course in 
science for B.A. candidates at Northwestern Uni- 
versity, with topical outlines for lectures and di- 
rections for laboratory experiments. 
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Trends and present status of generalized science 
in state teachers colleges. C. W. Reynolds. 
Science Education 34:77-80, Mar.. ’50. 

A brief survey, with no subjective evaluations 
or predictions. 


Teaching teachers of elementary science. W. G 
Christian. Science Education 34 :261-3, Oct., 
50. 
Outlines a course given by the School of Edu 
cation at Denver to 
teachers. 


train elementary  scienc« 


Teachers and teaching procedures in college gen- 
eral education science courses. R. A. Bulling 
ton. Science Education 35 :92-104, Mar., °51 

Report of a survey of 686 teachers of 150 gen 
eral education science courses, as to their rank, 
degrees, specialization, contact with students, credit 
hours given, number of hours spent by students, 
etc. An outgrowth of the author's doctoral dis 

sertation completed in 1948. 


Integration in college courses in science for gen 
eral education. J. S. Perlman. Science Edu 
cation 35:122-35, Mar., ’51 

Since in nature there is no artificial separation 
there should be integrated 
courses dealing with a succession of 
studied in terms of the others 


of sciences, science 


units, each 


Bibliography with annotations for science in gen 

eral education at the college level. \ W 

Science Education 35:159-76, Apr 

Selected bibliography covering the years 1945 

50. An innovation is the inclusion, as part of the 
entry, of the position of the author 


An inservice experience to improve science edu 


cation. L. A. Neal. Science Education 3 
157-161, Apr., °52. 
Description of a workshop at Colorado State 
College of Education arranged to give elementary 
teachers a course equivalent to inservice training 
Report of the thirtieth conference on the educa 
tion of teachers in science. W. G. Jacobson 


Al 
Science Education 36:216-21, Oct., *52 


A summary of the discussions covering science 
courses and the problems of teaching them 
elementary school through colleg« 


trom 


Evaluation of science courses offered for general 
education in selected Negro colleges. W. F 
Goins, Jr., Science Education 36 :248-9, Oct., 
"52 

Data was collected from 48 representative Ne 
gro colleges. 


General education science in Southern association 
junior and senior colleges. L. L. Wilson 
Science Education Dec., °52 


36-293 
Gives data on integrated courses and single 
subject courses in 234 
Southern Association. 


science colleges of the 
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Study of competencies desirable for instructors 
of college general education courses in physi- 
cal science. O. R. Rankin. Science Educa- 
tion 36 :297-306, Dec., ’52. 

Presents the problems involved in staffing gen- 
eral education courses, the need for a study of 
desirable instructor competencies, the method used 
in this study and the type of courses which it was 
felt would provide instructor competencies. 


Laboratory teaching in college basic science 
courses. W. C. Van Deventer. Science 
Education 37 :159-72, Apr., 53. 

A general article on what a good laboratory 
course involves. 


A study of student opinion concerning survey 
courses in natural science. E. E. Black and 
H. F. Glidden. Science Education 37 :187- 
192, Apr., ’53. 

Compares the responses of first year college 
students who have not taken the freshman science 
courses with data obtained by Earnest E. Snyder 
in his study, General Science Courses in College. 


Basis for a physical science course on the college 
level. R. E. Randall. Science Education 
37 :211-12, Apr., ’53. 

After a survey, based on the answers of 314 
prospective Negro teachers, the author concludes 
that because few had had much physical science 
at the high school level that a course in this 
field, designed for general education, is needed on 
the college level. 


Making science human. W. B. Hartley. Science 
Illustrated 2 :46-8+-, Oct., ’47. 

The historical development and present aims 
of the Sheffield Scientific School at Yale whose 
curriculum is designed to give the science student 
a knowledge of liberal-arts subjects while pro- 
viding the liberal-arts student with an understand- 
ing of science. 


General education in the natural sciences. C. A. 
Lawson. Science Teacher 20 :66-9, Mar., ’53. 
Michigan State College fuses its programs of 
Physical Science and Biological Science into one 
Department of Natural Science, the courses of 
which can serve either in the biological or physi- 
cal areas, or in a combination of both. 


A case report on a history of scientific ideas. 
D. Stimson. Scientific Monthly 64:148-54, 
Feb., °47. 

The result of a questionnaire concerning an elec- 

tive course in the history of science, taught at 

Goucher College over a period of 25 years. The 

conclusion is that the course is of value to science 

students and laymen. 


Liberal education and the physical sciences. 
H. M. Davis. Scientific Monthly. 66 :421-6, 
May, °48. 

A discussion of the books best suited to help 
an individual adjust to his physical and spiritual 
environment. Emphasizes the use of biographies 
and commentaries by modern scholars rather than 
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the classical writings of the ancients or those of 
the scientific fathers of the modern period. 


Methods of science: what are they? can they be 
taught? E. Nagel. Scientific Monthly 70: 
19-23, Jan., ’50. 

A philosopher discusses the term, scientific 
methods, and concludes that there is just one 
method which can best be taught with concrete 
scientific materials in courses designed to give the 
student time to think as well as learn by rote. 


Science in general education. E. J. McGrath. 
Scientific Monthly 71:118-20, Aug., ’50. 


The American people must be taught the na- 
ture of science and scientific thinking, so that 
they won't, through ignorance, wreck scientific 
enterprise. Much of this “education for survival” 
can be carried out by scientists themselves in 
their own communities. 


Of science, its history, and the teaching thereof. 
R. Albrecht-Carrie. Scientific Monthly 73: 
16-24, July, ’51. 

A statement of the need for and value of 
courses on the history of science, both for the 
specialist and the non-scientist. 


White mountain research station. Sky and Teles- 
cope 11:299, Oct., 52. 

The University of California backed by the 
National Science Foundation, The Office of 
Naval Research, and the Rockefeller Foundation 
are maintaining facilities for biological, medical, 
and physical science studies at sites of 10,500 feet, 
12,500 feet and 14,256 feet. 


Science in education. T. K. Sherwood. 
nology Review 51:98-100+, Dec., *48. 
Shows the need for more and better college-level 
general science courses, designed for the average 
citizen so that he may better understand the sci- 
entific and technological developments which will 
affect his daily life. 


Tech- 


Establishment of graduate study courses at the 
National bureau of standards. H. L. Curtis. 
Washington Academy of Sciences Journal 
39 :351-5, Nov., ’49. 

A history of the establishment of graduate sci- 
ence courses not only at the National Bureau of 
Standards but in other government agencies in 
Washington and its vicinity. 


ASTRONOMY 
Meteorology in colleges and universities. O. W. 
Freeman. Higher Education 6:53-5, Nov. 1, 
*49. 

Meteorology as a subject, its technical uses 
and general values, courses offered in colleges 
and universities, and the type of research carried 
on by meteorologists. 


Astronomers needed. Popular Astronomy 57: 
199, Apr., °49. 

The qualifications required by the Civil Service 

Commission for the position of astronomer in 
Washington, D. C. 
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The requirements for a graduate student at an 
observatory. O. Struve. Popular Astron- 
omy 57 :382-6, Oct., 49. 

The author points out the differences in train- 
ing between European and American students of 
astronomy, suggests that minimum requirements 
for entering graduate work at an observatory be 
standardized, and discusses the types of courses 
needed in undergraduate work. 


Graduate work in meteoritics at the University of 
New Mexico. F.C. L. Popular Astronomy 
58 :238-9, May, ’50. 

Description of an upper-division course in me- 
teoritics open to majors in physical science or 
mathematics at the University of California, and 
graduate work in this subject at the University 
of New Mexico. 


A proposed curriculum in meteoritics for college 
students. F. C. Leonard. Popular Astron- 
omy 58 :409-10, Oct., ’50. 

Suggests a combined major in Astronomy and 

Mineralogy and outlines the courses which could 

be taught in such a curriculum. 


Committee on teaching of science. L. B. Allen. 
Popular Astronomy 59:53, Jan., ’51. 
Suggestions by the committee on the type of 
astronomy courses desirable in teachers colleges 
and other colleges and universities. 


The current class in meteoritics at the U.C.L.A. 
Popular Astronomy 59:266, May, ’51. 
Lists the major subjects of upper divisions and 
graduate students in meteoritics. 


Division in universities of astronomy field urged. 
Science News Letter 55:29, Jan. 8, '49. 

Dr. Otto Struve of Yerkes and McDonald 
Observatories of the Universities of Chicago and 
Texas suggested that universities offering gradu- 
ate courses in astronomy should divide the field, 
part specializing in training students for theoreti- 
cal research, the other part in training experi- 
mentalists. 


The new observatory at Cumberland University. 
G. F. Burns. Sky and Telescope 7:120, Mar., 
"48. 
A course in astronomy is added to the Cumber- 
land University curriculum due to increased in- 
terest as result of the new Rice Observatory. 


Astronomy at Agnes Scott. W. A. Calder. Sky 
and Telescope 9 :274-5, Sept., *50. 
An illustrated article on the new Bradley Ob- 
servatory and the courses in Astronomy offered 
at Agnes Scott College in Decatur, Georgia. 


A budget for astronomy. Sky and Telescope 11: 
54, 57, Jan., ’52. 

The field of astronomy as it now exists in the 
universities and colleges with a brief view of the 
need for fellowships, research, and support from 
the National Science Foundation. 
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The biological sciences. C. L. Furrow. In 

Morse, Horace T., ed. General education i 

transition; a look ahead. Minneapolis, Uni- 

versity of Minnesota press, 1951. p. 184—97. 

A summary of the findings of the work group 

in biological sciences which met at the University 

of Minnesota Conference on General Education 
in the spring of 1949, 


The integrated college course in general biology 
G. Alexander. American Biology Teacher 
9 :183-6, Mar., °47. 

Sets forth the basic concepts and essential con- 
tent of an introductory general biology course 
and suggests that both plants and animals be 
studied, similarities emphasized more than differ- 
ences, and fundamental principles taught at the 
expense of details. 


An introductory course in biophysics. K. Riess 
American Biology Teacher 9 :204-7, Apr., ’47 
Outline of a biophysics course taught at Tulane, 
with a discussion of its value to premedical stu 
dents and biology majors. 


siology majors and industrial biology. R. | 
Gering and J. Kliewer. American Biolog) 
Teacher 14:173-6, Nov., 52. 

From 63 questionnaires returned from many 
types of industrial firms the authors collected data 
on the qualifications desired of biology majors 
and the courses which give adequate training. 


General education type of biology course. M. A 
Miller. American Biology Teacher 15:51-3, 
Feb., °53. 

A new course, introduced at the Cardinal 

Stritch College in Milwaukee, is described in de 

tail. 


Comparative study of objectives, content, and 
methodology of introductory college courses 
in zoology. L. Lutz. American Biology 
Teacher 15:76-80, Mar., °53. 


Based on an analysis of 312 questionnaires. 


Plan for an institute of experimental method 
C. W. Churchman. Jnstitute for Experi 
mental Method 1:1-13, 1948. 

The objectives and proposed curricula for an 
institute devoted to the training of experts in 
experimental methodology. Undergraduate and 
graduate programs are outlined in detail. 


Basic biological science at Michigan State Col- 
lege. C. A. Lawson. Journal of General 
Education 2:75-87, Oct., 47. 

The author describes the program in operation 
and discusses some of the problems encountered 
in the course of its development. 


Note on the role of biological science in a liberal 
education. I. T. Diamond. Journal of Gen 
eral Education 5 :158-64, Jan., 51. 

Through selection of materials a course in 
biological science can demonstrate to the student 
how the biologist validates his conclusions. 
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Botany six, an experimental course. W. R. 
Hatch. Journal of General Education 5 :232- 
6, Apr., 751. 

A professor tells how he substituted for text- 
books a course of study which taught the stu- 
dents the principles of selection and _ scientific 
method by actual use. 


Biology in a program of general education. R. E. 
Todd. Journal of Higher Education 20:71- 
6+, Feb., °49. 

A description of the biological-science portion 
of the core course recently developed at Colgate 
University. The problem method is used, and the 
author discusses the criteria for choosing the 
problems. 


Teaching zoology in the university. H. G. Can- 
non. Nature 162:401, Sept. 11, °48. 
Synopsis of an address, in which Prof. Cannon 
urges that biology curricula be revised so as to 
include introductory courses in the university 
curriculum rather than in secondary school, and 
to leave specialist courses for postgraduate years. 


University training of zoologists. Nature 163: 
373, Mar. 5, °49. 

Outlines the historical development of courses 
in zoology at London and suggests the merging 
of courses of zoology and botany into biology for 
the general education of the non-science major. 


University botanical teaching and training. Na- 
ture 170:770-8, Nov. 8, 52. 

Authorities at a British Botany Association 
meeting give their views on the type of botany 
courses needed to train botanists for work in a 
world of food shortages. 


New field: mathematical biology. Newsweek 39: 
58+, Mar. 17, °52. 

The first Ph.D. in mathematical biology was 
received by Dr. Herbert D. Landall in 1941. 
Now seventeen scientists at the University of 
Chicago are studying life from the mathematical 
biological point of view. 


Should we grant the Master of Science degree 
without a thesis? G. Fischer. Plant Dis- 
ease Reporter 34:275-7, Sept. 15, °50. 

Suggests that the M.S. degree in plant pathol- 
ogy is obsolete as a terminal degree except as 
preparation for a few non-research positions, 

since most students go on to the doctorate. As a 

general rule, a thesis should be required, but it 

can be waived in favor of additional course work 
in the case of the student who is not preparing 
for research work. 


General education, general biology, and plant sci- 
ence. J. F. Stanfield. School and Society 


73 :401-5, June 30, ’51. 


Elementary botany is being slighted in favor of 
“general biology” courses in the new “general 
education” curricula, courses which usually put 
a disproportionate emphasis on zoology. 
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Importance of ecology in training of engineers. 
P. B. Sears. Science 106:1-3, July 4, '47. 
Points out the need for engineers to know 
something of biological science. 


Individualized imstruction in a basic science 
course. W.C. Van Deventer. Science Edu- 
cation 30 :269-73, Dec., ’46. 

Individualized instruction was tried with suc- 
cess over a period of eight years in a general 
biology course at Stephens College. 


Study of the performance of basic biological sci- 
ence students in advanced biology courses. 
E. R. Van Der Jagt. Science Education. 
34 :85-93, Mar., ’50. 

A statistical analysis of the performances of 
students at Michigan State College proved that 
those who had taken the elementary course did 
not do appreciably better work in later courses, 
except those who took an accelerated elementary 
course, who rated significantly higher in certain 
advanced courses. 


A syllabus in biology for general education. N. S. 
Washton. Science Education 35 :84-92, Mar., 
: * 

A syllabus based on three major considerations : 
the principles of general education, the basic 
principles of biology, and which principles of biol- 
ogy have application to specific purposes of gen- 
eral education. 


Biology requirements in the general education 
programs of some midwestern colleges and 
universities. T. F. Andrews and J. Breukel- 
man. Science Education 37 :205-10, Apr., ’53. 

Statistics based on a questionnaire sent to 99 
liberal arts colleges and universities, 63 teachers 
colleges, and 27 junior colleges. 


Engineers need biology. Science News Letter 
52:37, July 19, °47. 

The curricula of engineering schools should 
include ecology to help engineers of large con- 
struction projects plan for the preservation of 
soils and waterways. 


Range and frequency of courses in botany. J. F. 
Stanfield. Turtox News 29 :24-6, 1951. 

A survey of botany offerings in 75 colleges and 
universities, showing a general lack of courses 
in practical and applied plant sciences. Recom- 
mends several types of courses which might be 
taught. 

CHEMISTRY 
British association of chemists. Education com- 
mittee. Education in chemistry. London, 
The association [1947?] 

“The teaching of chemistry in schools and the 
training of chemists and chemical technicians for 
industry.” 


Training the chemical technologist; conference 
held at Bradford technical college, Feb. 16. 
Chemical Age (London) 66:339-40, Mar. 1, 
nd 
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Representatives of industry and teachers of 
technological subjects discuss the type of course 
and training needed by an English chemical tech- 
nologist. 


Education in chemistry. Chemical Age (London) 
68 :339-40, Feb. 28, ’53. 

At a meeting of the Royal Institute of Chem- 
istry with the British Association of Chemists 
the type of course needed for chemical education 
was discussed. 


Education for professional responsibility: a sym- 
posium. Chemical and Engineering News 
27 :1858-63, June 27, ’49. 

The role of the university in training chemists 
for professional responsibility is discussed, along 
with the need for sound training in oral and 
written communication. Included are some sug- 
gestions from industry. 


“So little time.” In 118th ACS meetings sets 
new records for divisional programs. C & 
EN reports. Chemical and Engineering News 
28 :3309-3312, Sept. 25, ’50. 

Suggestions for improving education in chem- 
istry by members of the American Chemical So- 
ciety at their Chicago meeting September 3 to 8, 
1950. 


Progress report no. 23; ACS committee on pro- 
fessional training; with list of approved 
schools. Chemical and Engineering News 
29 :396-7, Jan. 29, ’51. 

Lists the colleges and universities whose courses 
are considered adequate to make their graduates 
eligible for membership senior grade in the 
American Chemical Society. 


Chemistry as a social and disciplinary subject. 
W. J. Murphy. Chemical and Engineering 
News 29:989, Mar. 12, ’51. 

The author regards chemistry as being more 
than a vital part of everyday life. He sees it also 
as an excellent mind-trainer and suggests its 
inclusion in the curriculum for that reason, and 
as a means of increasing man’s understanding of 
the world around him. 


A. C. S. Division of chemical education 2d an- 
nual conference on teaching of general chem- 
istry, Stillwater, Okla. Chemical and Engi- 
neering News 29:2916, July 16, ’51. 

Alfred B. Garrett of Ohio State University dis- 
cusses qualifications needed by lecturers in chem- 
istry, the background training of beginning col- 
lege students, and the screening used by Ohio 

State in a student's first quarter in order to move 

him to courses for which he is fitted. 


Chemistry and education. J. Hildebrand. Chem- 
ical and Engineering News 29 :3279- 81, Aug. 
i os. 

Cogent arguments in favor of straight chemis- 
try courses and especially of freshman chemistry 
instead of general science, both for a liberal edu- 
cation and for the maintenance of a free, civilized 
world. 
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Professional training in chemistry; International 
congress of pure and applied chemistry 
papers. Chemical and Engineering News 
29 :3977-8, Sept. 24, ’51. 

Describes world opportunities for chemists and 
chemical engineers, the kind of curriculum needed 
for training professionals in these fields, and the 
international fellowship program. 


Progress report number 25 of the committee on 
professional training. Chemical and Engi- 
neering News 30:1651-8, Apr., 21, '52. 

A summary of the activities of the committee 
on professional training plus several pages of 
statistics showing the types and numbers of de- 
grees in chemistry and chemical engineering 
granted by various colleges and universities. 


Chemistry is ideal course for stimulating knowl- 
edge growth. Chemical und Engineering 
News 30:3108, July 28, °52. 

Lists the objectives of a chemistry curriculum 
and shows how it can contribute to a liberal 
education. 


A. C. S. Division of chemical education national 
meeting, Los Angeles; abstracts of papers 
Chemical and Engineering News 31:1396-7, 
Apr., 6, °53. 

Proposes the reduction of the length of the 
college course and admission of students to col 
lege prior to finishing the full high-school course 
in order to attract more students to a program in 
chemistry. 


Industry’s debt to chemical education. A. Silver- 
man. Chemist 22:627-31, Nov., '45. 
Emphasizes the importance of providing ade- 
quate educational facilities for chemists and dis- 
cusses the obligation of industry in providing 
funds. 


Research in prospect and retrospect. V. Lever- 
Hulme. Chemistry and Industry. p. 226-9, 
July 21, °45. 

“Discussion of parts played in research by uni- 
versities, by industry and by government; efforts 
must be directed with increased energy to training 
of young scientists in universities and technical 
colleges, for fundamental and industrial research.” 


Training of the scientist; symposium. Chemistry 
and Industry. p. 356-7, May 5, ’51. 

Brief paragraphs summarizing speeches on the 
training of chemists in technical colleges and poly- 
tecnics, in universities and in relation to the needs 
of research institutions and industry; made by 
members of the British Society of Chemical In 
dustry. 


Supplementary courses in chemistry. Highe 
Education 6:46, Oct. 15, °49. 

An experimental program of supplementary 
chemistry courses is being offered at Roosevelt 
College to give students an opportunity for inde- 
pendent study. 
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The problem of chemistry in general education. 
T. A. Ashford. Journal of Chemical Educa- 
tion 19 :260-3, June, ’42. 

Considers the contributions of chemistry to 
general education and touches on courses, per- 
sonnel, and instructional materials. 


An experiment in chemical education. J. H. 
Mathews. Journal of Chemical Education 
21 :281-2, June, *44. 

Pictures the need of a Chemistry-Commerce 
program in universities and discusses the courses 
and credits formerly given by the University of 
Wisconsin in such a program. 


How the Naval Academy looks at the question 

of chemical education. H. E. Redeker. Jour- 

nal of Chemical Education 22 :30-1, Jan., ’45. 

Types of instruction and assignment sheets are 
described. 


A case study of college general chemistry. M. 
Meyer. Journal of Chemical Education 23: 
325-7, July, ’46. 


College chemistry programs. R. B. Conklin. 
Journal of Chemical Education 24:269-72, 
June, °47. 

A. statistical study of the types of college 
chemistry courses offered in the light of American 

Chemical Society requirements. 


The undergraduate course as professional educa- 
tion for chemists. L. E. Steiner. Journal 
of Chemical Education 24:374-6, Aug., 47. 
The type of program in chemistry which leads 
to a bachelor’s degree and work as a technician; 
comment on a five year curriculum leading to a 
master’s degree as an answer to the pressure on 
the undergraduate curriculum, plus mention of 
the Ph.D. as almost necessary for students inter- 
ested in research. 


Introductory combined course in chemistry and 
physics. E. C. Fuller. Journal of Chemical 
Education 24:380-1, Aug., ’47. 

What Bard College is doing to overcome the 
pressures on the undergraduate chemistry pro- 
gram, 


Integrating the college chemistry program. T. H. 
Dunkelberger. Journal of Chemical Educa- 
tion 24 :381-3, Aug., ’47. 

Suggests the kinds of courses which could be 
integrated and the type of faculty which could 
accomplish such integration. 


Chemical education in American institutions: 
Princeton university. H. S. Taylor. Journal 
of Chemical Education 24 :470-5, Oct., ’47. 


An analysis of the several chemistry programs 
offered undergraduates at Princeton which lead 
to a very personalized type of education for 
students on the upper class and graduate levels. 


Chemical education at University of Illinois. 
J. C. Bailar, Jr. Journal of Chemical Edu- 
cation 24:550-5, Nov., ’47. 
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Gives a history of the Chemistry department 
and describes the general programs and specific 
courses available to undergraduate and graduate 
students. 


Chemical education in American institutions: 
Pennsylvania state college. G. C. Chandlee. 
Journal of Chemical Education 25 :122-6, 
Mar., *48. 


A brief history of chemical education at Penn- 
sylvania State College, plus a description of 
courses offered in undergraduate and graduate 
chemistry programs, and something on sponsored 
fellowships and research projects. 


Chemical education in American institutions. 
R. D. Rowe. Journal of Chemical Educa- 
tion 25:373-5, July, '48. 

A brief survey of chemistry courses offered in 

America’s junior colleges. 


Guinea pigs in the classroom. H. G. Deming. 
Journal of Chemical Education 25 :445-9+, 
Aug., 48. 

The outline of a course designed to provide the 
fundamentals needed to read and understand 
chemistry in textbooks and periodicals, and to 
contribute to the student’s intellectual develop- 
ment. 


Symposium on the beginning course in quantitative 
analysis. Journal of Chemical Education 25: 
586-609, Nov., ’48. 

Includes material on beginning courses in quan- 
titative analysis, administrative and teaching 
problems, quantitative analysis in a small liberal 
arts college, and the type of course needed for 
specialization, i.e. for premedical students, engi- 
neers, majors in home economics, etc. 


Correlation of high-school and college chemistry 
courses. W. F. Ehret. Journal of Chemical 
Education 25 :699-701, Dec., ’48. 


There would be better correlation if high school 
curricula and courses were rigidly standardized ; 
with the college course following, not repeating, 
that of the high school; and with a provision for 
“credit by examination” permitting advanced 
standing for superior students. 


Industrial chemistry at Brown university.  S. 
Ricklin and H. C. Eckstrom. Journal of 
Chemical Education 26:14-17, Jan., ’49. 

Lists the purposes of a senior course in “unit 
operations,” which has the title of “Industrial 
chemistry”, in a university which offers no chem- 
ical engineering curricula. 


Place of colloids in the chemistry curriculum. 
L. H. Reyerson. Journal of Chemical Edu- 
cation 26:29, Jan., ’49. 


Suggests that a basic one year course in physi- 
cal chemistry should precede work in colloid 
chemistry. 


Industrial requirements of courses in colloid 
chemistry. H.L. Davis. Journal of Chemical 
Education 26 :30-31+-,, Jan., ’49. 
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A general discussion of the uses of colloid 
chemistry in industry and the kind of course 
needed to prepare students for that type of work. 


Correlation of high-school and college chemistry 
courses. D. W. Gifford. Journal of Chemi- 
cal Education 26 :50-2, Jan., ’49. 

Reasons for the large amount of repetition en- 
countered in first-year college courses, not the 
least of which is the lack of agreement on the 
part of college teachers as to just what they 
expect of high school training. 


Organic chemistry and the analytical program at 
M.1.T. E. H. Huntress and others. Journal 
of Chemical Education 27 :136-8, Mar., ’50. 
Describes the courses for undergraduates, for 
graduates specializing in organic chemistry and 
for graduates specializing in analytical chemistry, 
the last in relation to the requirements of modern 
industrial laboratories. 


General chemistry workshop. J. A. Shotton. 
Journal of Chemical Education 27 :619-21, 
Nov., ’50. 

Brief summaries of the sectional discussions 
held at a workshop on general chemistry in which 
members of forty-six colleges and universities 
participated. 


Inverted course in analytical chemistry. T. H. 
Dunkelberger. Journal of Chemical Educa- 
tion 27 :680-2, Dec., ’50. 

A discussion of quantitative vs. qualitative anal- 
ysis courses in chemistry and the order in which 
they are placed at Duquesne University. 


Symposium on the teaching of nuclear chemistry. 
Journal of Chemical Education 28 :2-20, Jan., 

"ol. 
Descriptions of curricula at Oak Ridge, Rensse- 
laer Polytechnic Institute, Notre Dame, Califor- 
nia, and Massachusetts Institute of Technology. 


Course on the determination of organic com- 
pounds. K. G. Stone. Journal of Chemical 
Education 28 :26-8, Jan., 51. 

The problems faced by a college or university 
giving instruction in organic analytical chemistry 
from the point of view of a faculty member of 
Michigan State College. 


Role of the liberal arts college in the professional 
training of chemists. H. F. Lewis. Journal 
of Chemical Education 28 :104-7, Feb., ’51. 
A study of the potentials and accomplishments 
of the small colleges in regard to training chem- 
ists, largely from a statistical point of view. 


An historical approach to the teaching of science. 
L. K. Nash. Journal of Chemical Education 
28 :146-51, Mar., ’51. 


The author supports Conant’s “case history” 
method of teaching science. He describes at some 
length Lavoisier’s development of the oxygen 
theory, as an example of an outline for a unit in 
such a course, indicating the various other prin- 
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on 
— 


ciples which can be discussed as they are en- 

countered. 

Why study chemistry? J. H. Day. Journal of 

Chemical Education 28:154, Mar., ’51. 

Emphasizes that chemistry is the one “course 

taken by the great majority of students in which 

they learn the structure and behavior of the mat- 

ter of which their environment is composed. 


Electrochemistry in the freshman course. W. B. 
Meldrum. Journal of Chemical Education 
28 :282-5, May, ’51. 

Support of a course at Haverford which per- 
mits admission of freshmen to a second-year 
course in college if they have had good prepara- 
tion in secondary school. 


Graduate inorganic chemistry at the Massachusetts 
institute of technology. W. C. Schumb. 
Journal of Chemical Education 28 :297-9, 
June, ’51, 

Stresses the shortage of chemists with training 
in inorganic chemistry and describes the course 
given by Massachusetts Institute of Technology. 


Chemistry as a liberal art. S. Buchanan. Jowr- 
nal of Chemical Education 28:318-21, June, 
51. 

A discussion of the failure of chemistry to teach 
intelligent thinking as well as scientific facts. 


Undergraduate research. C. F. Brown. Journal 
of Chemical Education 28 :382-3, July, ’51. 
The report of a survey of 110 institutions as to 
whether they favor undergraduate research, with 
reasons for and against. 


Course in instrumental analysis. L. G. Bassett 
and others. Journal of Chemical Education 
28 :466-71, Sept., as 
Shows the need for training in instrumental 
analysis, the problem of financing such a course, 
the fact that in 167 institutions of higher educa- 
tion more than one-third are giving a separate 
credit course in instrumentation, and the type of 
course offered by Rensselaer Polytechnic Insti- 
tute. 


On the horns of the sacred cow.’ A. Standen. 
Journal of Chemical Education 28 :608-11, 
Nov., ’°51. 


Scientific method is more important than pure 
fact, and must somehow be taught. Suggests 
that the teaching of facts be supported by trains 
of reasoning and experiments, being sure that the 
student understands the logical connection between 
theory and practice. 


Chemical education in Santa Barbara college of 
the University of California. J. W. Sutton. 
Journal of Chemical Education 29 :97-9, Feb., 
> I 

In addition to service courses in chemistry for 
majors in other technical fields, a general educa- 
tion course has been developed, taught jointly by 
the physics and chemistry departments. 








ot 


Chemistry instruction at Fresno State College. 
E. B. Womack. Journal of Chemical Educa- 
tion 29 :203-4, Apr., ’52. 


Describes the two chemistry programs at Fresno 
State College, one for the professional group of 
students, the other for the nonprofessional. 


Symposium on the contents of the basic courses 
in chemistry. Journal of Chemical Education 
29 :216-229, May, ’52. 

Contains the following articles: “The curricu- 
lum in chemistry” by P. J. Elving; “The course 
in general chemistry” by M. Tamres and J. C. 
Bailar, Jr.; “The terminal course in chemistry” 
by H. N. Alyea; “The course in analytical chem- 
istry’ by P. W. West; “The course in organic 
chemistry” by R. Levine; and “The physical 
chemistry course” by W. F. Kieffer. 


Nuclear chemistry in the curricula of American 
colleges and universities. R. R. Williams, 
Jr. and W. H. Hamill. Journal of Chemical 
Education 29 :332-5, July, ’52. 

Based on answers from 200 colleges and uni- 
versities the authors show by statistical charts and 
discussion that whereas instruction by lecture in 
nuclear chemistry is a small but widespread part 
of general and physical chemistry courses, labora- 
tory instruction in the basic courses has not kept 
pace. 


Value of the history and philosophy of science in 
the training of graduate students in chemis- 
try. C. DeMilt. Journal of Chemical Edu- 
cation 29 :340-4, July, °52. 

Why more courses in the history and philoso- 
phy of science are needed by science students. 


Symposium on the preparation of college chemis- 
try teachers. Journal of Chemical Education 
29 :560-572, Nov., °52. 

Contains the following articles: “The paragon 
of college chemistry teachers” by Edward C. 
Fuller; “Reorientation for training chemists as 
teachers” by Robbin C. Anderson; “Effective 
learning in college’ by Ordway Tead; and “A 
doctorate program for college teachers” by 
Laurence L. Quill. 


Course in inorganic preparations. K. H. Gayer 
and M. J. Elkind. Journal of Chemical Edu- 
cation 30:90-3, Feb., 53. 

The authors outline a sixteen week senior course 
in preparative inorganic chemistry at Wayne Uni- 
versity, giving prerequisites, a discussion of lec- 
tures and lab work, and suggested readings. 


Course in physical chemistry for mechanical engi- 
neers. M. Kerker. Journal of Engineering 
Education 41 :297-9, Jan., ’51. 

Describes the aims and content of a two hour 
lecture course in Physical Chemistry, formerly a 
senior elective but now required in the second 
semester of the junior year for Mechanical Engi- 
neering students at Clarkson College of Tech- 
nology. 
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Chemical education in small colleges. F. Fromm. 
Journal of Higher Education 21:430-34+, 
Nov., ’50. 

Suggests that a differentiation is needed be- 
tween the minimum standards required of the 
professional chemist working for an M.A. or a 
Ph.D. and those demanded of the collegiate chem- 
ist working only for a B.A. or B.S. with chemis- 
try as a major. Also shows the need for funds to 
support research in small colleges. 


Undergraduate chemical research. E. H. Cortel- 
you. Science 113:528-9, May 4, ’51. 

Given the ‘time, many students are capable of 
working out and preparing for publication, simple 
constants which have been determined before as 
part of larger research, but never published. The 
student learns how to prepare such notes, and the 
body of useful literature grows. 


Training for chemistry; types of degree. Times 
(London) Educational Supplement 1974 :178, 
Feb. 27, ’53. 


Mentions the London Special degree in chemis- 
try meant to train specialists, the G.C.E. A. de- 
gree course leading to an external degree after 
five years of study, and the national certificate. 


GEOLOGY 


A paleontologist’s view of the geology curriculum. 
E. H. Colbert. Geological Society of Amer- 
ica. Interim Proceedings 1947, p. 8-14, Mar., 
"47, 

Suggests that all geology students be given 
training in both biological and physical sciences, 
as prerequisites for a full understanding of pale- 
ontology. Briefly considers the graduate program 
ot the paleontologist. 


Geology for engineers. T. T. Quirke. Geologi- 
cal Society of America. Interim Proceedings 
1947, p. 16-21, Mar., °47. 

Discusses the need for engineers to have some 
understanding of the fundamentals of geology, 
and describes a course taught at the University 
of Illinois. 


Review of previous conferences on training in 
geology. H. E. McKinstry. Geologica! So- 
ciety of America. Interim Proceedings 1947, 
p. 62-5, Mar., °47. 

Presented as part of a conference on training 
in geology sponsored by the American Association 
for the Advancement of Science. 


Training of women in geology. C. E. Heminway. 
Geological Society of America. Interim Pro- 
ceedings 1947, p. 66-9, Mar., ’47. 

A Smith College professor suggests a desirable 
undergraduate curriculum designed to meet the 
needs of students who intend to do further work, 
as well as those who do not. 


Cultural vs. the professional approach to geology 
for college students. R. J. Lougee. Geologi- 
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cal Society of America. Interim Proceedings 
1947, p. 71-4, Mar., ’47. 

The writer, who contends that the cultural ap- 
proach to the teaching of elementary geology 
courses best satisfies the needs of the general stu- 
dent and also attracts potential professionals, out- 
lines such a course. 


A suggested geological curriculum. W. H. Brad- 
ley. Geological Society of America. Interim 
Proceedings 1947, p. 8-13, Apr., °47. 

The Chief Geologist of the U. S. Geological 
Survey presents the report of a committee of 
survey geologists formed to prepare a curriculum 
for George Washington University. 


Annual survey of geophysical education 1950-51. 
J. B. Macelwane. Geophysics 16:511-18, 
July, ’51. 

“Geophysics education in the United States, 
data on schools, students, and degrees in geo- 
physics.” 


Geologists plan educational program. D. M. Delo. 
Higher Education 6:79, Dec. 1, ’49. 

“The newly organized American Geological In- 
stitute, which represents the profession of geology 
in the United States, plans a long-range educa- 
tional program” including not only the training 
of geologists, but the preparation of teachers. 


Geology for civil engineers. J. M. Trefethen. 
Journal of Engineering Education 39 :383-5, 
Mar., °49. 

Discussion of the need for courses in geology 
for civil engineers in order to prevent failures 
resulting from a lack of knowledge of ground 
structures, and for the sake of economy. 


Preparation for petroleum geology and geophys- 
ics. J. T. Wilson. Journal of Engineering 
Education 42 :295-6, Jan., ’52. 

The Geology Department in the Literary Col- 
lege of the University of Michigan considers a 
fifth year normally leading to a Master’s degree 
essential to training for a career as a geologist. 


Geology as the core of general science. C. C. 
Cameron. Journal of Higher Education 17: 
40-2, Jan., ’46. 

Shows the relationship of geology to other sub- 
jects and how colleges and universities could use 
it as a core for general science. 

Geology in schools and universities. Nature 165: 
4344, Jan. 14, ’50. 

Forecasts the need of professional geologists 
and suggests that a complete course in pure geol- 
ogy is essenital for their training. 

U. of U. Newsweek 34:87, Nov. 21, ’49. 

Description of aerial field trips in the Physical 
Geology course at the University of Utah. 


Problems of training in geology. Science 107: 
290-1, Mar. 19, °48. 
Summary of a list of recommended courses pre- 
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requisite to graduate study in geology, drawn up 
by a National Research Council committee. 


Role of the earth sciences in general education. 
D. M. Delo. Science 112:59-60, July 14, ’50. 
Reply to Roger’s “Good name of science” in 
Science, v. 110, urging a general science course 
based on knowledge of the earth sciences and 
their implications in everyday life. 


MATHEMATICS 


Brown, Kenneth E. General mathematics in 
American colleges. New York, Teachers col- 
lege, Columbia university, 1943. 167 p. 

A detailed study of the history, objectives, 
methods, and success of the general mathematics 
movement, based upon a survey of 458 colleges, 
analysis of text books, recorded observation of 
classroom recitations and the opinions of 1500 
students. An extensive bibliography largely con- 
fined to pre-1940 materials is included. 


College-preparatory courses in the junior college. 
In Kinney, Lucien B. and Purdy, C. Richard. 
Teaching mathematics in the secondary 
school. New. York, Rinehart [1952] p. 188- 
211. 

A discussion of the mathematics courses offered 
in junior colleges. 


Davis, David R. The teaching of mathematics. 
Cambridge, Mass., Addison-Wesley press, 
1951. 

Chapter 14, “Junior college mathematics”, sug- 
gests a program and discusses the value of differ- 
ent types of mathematic$ courses such as: the 
compartmental sequential courses; elementary 
mathematical analysis; a combination course; a 
cultural background course ; and courses in differ- 
ential and integral calculus, college geometry, and 
higher algebra. 


Kidd, Kenneth. Objectives of mathematical train- 
ing in the public junior colleges. Contribu- 
tion to education no. 394. Nashville, Tenn., 
George Peabody college for teachers, 1942. 

A survey of mathematics courses in 154 public 
junior colleges. 


Kinney, Alvin E. Mathematics at New York 
State Maritime College. Doctor's thesis. 
New York, Teachers college, Columbia uni- 
versity, 1950. 136 p. (typewritten). 

Recommendations for a continuing program of 
improvement in the mathematics curriculum at 

New York State Maritime College in terms of 

the needs of workers in the marine field. 


Kramer, Max. Mathematics in meteorology, with 
suggestions for teachers of mathematics and 
meteorology. Doctor’s thesis. New York, 
Teachers college, Columbia university, 1949. 
311 p. (typewritten). 

Presents the mathematical prerequisites for me- 
teorology, defines a program of mathematics for 
training meteorologists, and suggests source ma- 
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terials in meteorology to be used by Mathematics 
teachers. 


Purdy, Charles R. An experimental course in 
college general mathematics. Doctor's thesis. 
Stanford, Stanford university, 1949. 195 p. 
(typewritten ). 

Dxsign of a course for students with not more 
than two years of high school mathematics cred- 
its who were taking the course as terminal mathe- 
matics or as preparation for advanced work. 
Basic concepts, familiarity with functional topics, 
and desirable attitudes were emphasized, and care- 
ful evaluation was made of the effectiveness in 
each area. 


Report to the mathematical association of America 
and the National council of teachers of mathe- 
matics and The school of education of the 
University of Wisconsin on the Symposium 
on Teacher Education in mathematics held 
at Madison, Wisconsin, August 26-30, 1952. 
R. E. Langer. Madison, Wis., University of 
Wisconsin press, [1952]. 

Lectures by outstanding educators emphasizing 
newer developments in mathematics which have 
not been sufficiently used in connection with 
teacher education. 


Slack, J. L. An experimental course for develop- 
ing teaching competence in secondary school 
mathematics. Doctor’s thesis. Stanford, 
Stanford university, 1948. 223 p. (typewrit- 
ten). 

Description and appraisal of a course pointed 
toward increasing the competence of prospective 
teachers. Rating and suggestions for improve- 
ment were based on a study of student perform- 
ance after completion of the work. 


Further experience with undergraduate mathe- 
matical research. F. L. Griffin. The Ameri- 
can Mathematical Monthly 58:322-5, May, 
2 3 

An evaluation of the theoretical research type 
of thesis required for the graduation of each 
mathematics major at Reed College. 


The things I should have done, I did not do. R. E. 
Langer. The American Mathematical 
Monthly 59 :443-8, Aug.-Sept., ’52. 

A general discussion of college and university 
mathematics courses, the lack of standard require- 
ments for training high school teachers of mathe- 
matics, and the need for special courses to train 
mathematicians for industrial and other jobs. 


Some observations on undergraduate mathematics 
in American colleges and universities. E. A. 
Cameron. The American Mathematical 
Monthly 60:151-155, Mar., 53. 

After visits to thirty-three American colleges 
and universities on a Ford Foundation grant the 
writer summarized his conclusions under the fol- 
lowing headings: “mathematics in general educa- 
tion”, “types of freshman courses”, “analytic ge- 
ometry and calculus”, “upper college courses”, 
“teacher training’, “universities versus colleges” 
and “exchange of information”. 
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A summer conference in collegiate mathematics. 
The American Mathematical Monthly 60: 
205-6, Mar., ’53. 

An eight weeks conference at the University of 
Colorado planned to assist teachers in colleges 
and universities to improve the quality of under- 
graduate majors in mathematics. 


Institutes for teachers of mathematics. The 
American Mathematical Monthly 60:205, 
Mar., ’53. 

Lists an institute to be held in New England, 

one at the University of Houston, Texas, and a 

third at the University of Washington in Seattle. 


How different are the several objectives of a 
course of study in mathematics? J. T. Kil- 
bridge. College and University 23:201-11, 
Jan., 48. 

On pages 208 to 211 a description is given of 
two one-year general courses in mathematics of- 
fered at the College of the University of Chicago. 


Mathematics in electrical graduate education. 
E. W. Anderson, Electrical Engineering 70: 
507-10, June, ’51. 

Emphasizes that the mathematical training of 
an engineering student should be designed to meet 
his current and future needs and suggests the 
type of courses and training which will accomplish 
this. 


Seminar for college teachers of mathematics. 
Higher Education 8:189, Apr., 15, 752. 
The Department of Mathematics for the sec- 
ond year offers a graduate seminar on the prepara- 
tion of college teachers of mathematics. 


Is the traditional program in college mathematics 
adequate for the training of prospective engi- 
neers and scientists? K. L. Noble. Journal 
of Engineering Education 43 :121-3, Oct., ’52. 

A discussion of the problem of the colleges to 
offer courses in mathematics which will comple- 
ment the poor background of the high school grad- 
uate and meet the increasingly complex needs of 
the science fields. 


Course in mathematics for general education. 
R. W. Brink. Journal of General Education 
1 :279-86, July, °47. 
Description of Minnesota’s terminal course in 
mathematics which was especially designed for 
the non-science major. 


3asic mathematics for general education. H. C. 
Trimble. Journal of General Education 3: 
49-52, Oct., ’48. 

Florida State University requires all of its stu- 
dents to take the basic mathematics course here 
described. 


Analysis of the mathematics course offered in the 
public junior colleges of California 1948-49. 
C. D. Hammond. Junior College Journal 

20 :218-20, Dec., *49. 
The author separates into four groups the 692 
mathematics courses offered by California junior 
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colleges, and shows the number of colleges having 
like courses in each. The groups consists of: 
“high school courses taught in the junior colleges ; 
courses of collegiate and academic nature relating 
to engineering and science; courses of business 
and commercial nature; and those of trade and 
industry.” 


Comments on “Real Numbers for Freshmen’. 
R. Beatley. Mathematics Magazine 22 :264- 
5, May-June, *49. 
A discussion of general mathematics at the 
college level. 


Tutorial work in mathematics at the University 
of Buffalo. H. F. Montague. Mathematics 
Magazine 24:207-8, Mar.-Apr., ’51. 

A sketch of junior and senior mathematics as 
they are given under the tutorial system at the 

University of Buffalo. 


Unified freshman mathematics. S. E. Urner. 
Mathematics Magazine 25 :29-35, Sept.-Oct., 
51. 

Types of mathematics courses emphasized and 
the sequence used at Los Angeles City College. 


A core curriculum for the training of teachers 
of secondary mathematics. H. W. Syer. 
Mathematics Teacher 41:8-21, Jan., *48. 

An outline of a four-year program leading to a 
baccalaureate in a school of education, liberal arts 
college, or teachers college. Extensive bibliog- 
raphy. 


Is general mathematics in the college on its way 
out? K. E. Brown. Mathematics Teacher 
41 :154-8, Apr., °48. 
Criticisms of general mathematics courses, based 
on questionnaires sent to nearly five hundred 
colleges. 


A course in college mathematics for a program of 
general education. C. V. Newsom. Mathe- 
matics Teacher 42:19-24, Jan., ’49. 

Some of the successes, failures, and problems 
of college mathematics courses planned for pro- 
grams of general education. 


Training teachers of high school mathematics. 
H. Fehr, Mathematics Teacher 42:34-8, 
Jan., °49. 

A general discussion of what should be in- 
cluded in a five year college program designed to 
train high school mathematics teachers. 


Applications of mathematics in pre-engineering 
mathematics. J. W. Cell. Mathematics 
Teacher 42 :192-6, Apr., ’49. 

A summer course given at North Carolina 
State College presented an integrated program for 
teachers of mathematics and physics. The teach- 
ing services of the engineering faculty were used 
as well as those of the mathematics faculty. 


Mathematics and modern educational trends. 
C. V. Newsom. Mathematics Teacher 42: 
339-44, Nov., *49. 

Alarmed scientists want the potential teacher 
of mathematics trained not only in the funda- 
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mentals of mathematics, but also in its inter-rela- 
tionship with other subjects. Course combina- 
tions are suggested. 


Content of a course in general mathematics. 
K. E. Brown. Mathematics Teacher 43:25 
30, Jan., ’50. 
Presents findings from two surveys of colleges 
made in 1942 and 1949 to determine the types of 
courses offered in general mathematics. 


A program for determining the needs of engineer- 
ing students. J. H. Zant. Mathematics 
Teacher 43 :91-4, Mar., ’50. 

A general discussion of the specialized mathe- 
matical needs of engineering students, the pro- 
cedure for a study of such needs at the Oklahoma 

Agricultural and Mechanical College, and the 

type of courses which could be taught both to 

majors in the mathematics field and to engineers. 


An experimental program in training teachers. 
E. Lewis. Mathematics Teacher 43 :95-102, 
Mar., ’50. 

The University of Oklahoma program for 
training student teachers with a special section on 
the experiences offered the student teacher in 
mathematics. Details are given on the file of 
professional materials each student is required 
to collect. 


What about the structure of the mathematics 
curriculum? F. L. Wren. Mathematics 
Teacher 44:161-9, Mar., ’51. 

A history of the evolution of the mathematics 
curriculum with emphasis on plans for the schools, 
but with a brief mention of college needs. 


What permanent values have courses in mathe- 
matics for students who will make no pro- 
fessional use of them? N. Miller. Mathe- 
matics Teacher 44 :449-54, Nov., ’51. 

Emphasizes the general value of mathematics 
for any student, since the subject offers training 
in effective use of language, logical reasoning and 
historical perspective, and can be applied to many 
seemingly unrelated fields. 


Mathematical training prescribed by teachers col- 
leges in the preparation of elementary teach- 
ers. W. I. Layton. Mathematics Teacher 
44 :551-6, Dec., ’51. 

Report of a study based on the catalogs of 85 
institutions of higher education. Concludes that 
mathematics is not sufficiently stressed. 


A faculty looks at mathematics for general edu- 
cation. H. H. Hyman. (In “What is going 
on in your school’) Mathematics Teacher 
45 :307-9, Apr., °52. 

An analysis of the success of a three quarter- 
hour course in mathematics for general education 
at Florida State University in which mathematics 
as a language was emphasized. 


Cryptography as a branch of mathematics. R. V 
Andree. Mathematics Teacher 45 :503-509 
Nov., ’52. 


Suggests using a unit in cryptography as a 
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stimulus to students lacking interest in mathe- 
matics. 


An English college course based on the function 
concept. E. T. Norris. Mathematics Teacher 
45 :513-17, Nov., ’52. 

A professor from Saltley College in Birming- 
ham, England, describes a course in mathematics 
which aims to show the relevance of the mathe- 
matical ideas and facts with which students often 
come to college, and to point out that algebra and 
calculus are the mathematician’s tools, and not 
his finished product. 


Teaching of mathematics in high school and col- 
lege. L. B. Kinney and others. Review of 
Educational Research 21:305-16, Oct., ’51. 

Excellent review of the studies made between 

1948 and 1951 on trends in teaching and on 

courses offered in mathematics by high schools 

and colleges from 1918 to 1951. 


Development of a junior college mathematics pro- 
gram for non-science, non-mathematics ma- 
jors. H. E. Sturm. School Science and 
Mathematics 50 :437-41, June, ’50. 

Summary of a panel discussion, stressing cur- 
riculum studies and new approaches as exhibited 
in several new texts and theses based on experi- 
mental courses. 


General mathematics at the college level. J. H. 
Zant. School Science and Mathematics 50: 
477-9, June, ’50. 

Discussion of the types of courses needed to 
meet the needs of two groups of students, the 
general student and the science or technology 
major. 


Mathematics used in the biological and the phys- 
ical science areas in a college program of gen- 
eral education. A. Leonhardy. School Sci- 
ence and Mathematics 51:265-74, Apr., ’51. 


Suggestions for mathematics courses which 
might be given to advantage in a college program 
of general education. The author bases her ideas 
on a study of the mathematical concepts and 
processes in the books used in nineteen colleges 
and universities having general education pro- 
grams. 


Merits and content of a freshman mathematics 
course. F. L. Wren. School Science and 
Mathematics 52 :595-603, Nov., ’52. 

Mr. Wren of the: George Peabody College for 
Teachers discusses freshman mathematics in rela- 
tion to the type of curriculum leading to a liberal 
education. 


Can a single course in mathematics or the sciences 
fill the dual objectives of general education 
and training of future specialists? H. G. Ayre. 
School Science and Mathematics 53 :107-13, 
Feb., ’53. 

The author weighs the advantages and disad- 
vantages of a unified course in mathematics for 
both mathematics majors and non-mathematics 
majors. 
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New mathematics courses at Trinity college. 
School Science and Mathematics, 53:272, 
Apr., 53. 

Announcement of a new part-time program 
leading to the degree of Master of Science in 
mathematics which will include 30 semester hours 
of courses in subjects like analysis, modern alge- 
bra and matrix theory, differential geometry, and 
statistics. The program may be completed in 
three to six years of evening study. 


PHYSICS 
Modernizing the undergraduate physics curricu- 
lum. A. L. Hughes. American Journal of 
Physics 15 :49-56, Jan., °47. 

Discussion of the present-day requirements of 
a physics curriculum and descriptions of six 
courses offered as the advanced undergraduate 
curriculum at Washington University (St. Louis). 


The place of the philosophy of science in the 
curriculum of the physics student. P. Frank. 
American Journal of Physics 15 :202-18, May, 
"47. 

The author feels that students lack understand- 
ing of the overall philosophy of science, and that 
they should be given instruction in this field, either 
in their technical courses, or, as he himself teaches 
it at Harvard, in a separate course. 


A basic concepts course in physics. A. G. Worth- 
ing. American Journal of Physics 15 :318-21, 
July, ’47. 

Description of a class required of all teaching 
assistants in the physics department of Pittsburgh 
and later opened to other graduates. Its purpose 
was the production of clear, consistent concepts of 
physics, and its method the discussion of princi- 
ples and their applications to problems. 


Experiences with physics courses in general. edu- 
cation. American Journal of Physics 15: 
484-8, Nov., ’47. 

Sketches of courses offered at seven colleges 
and universities, and recommendations for future 
physics courses in general education. 


Forty years of physics at Ripon College. W. H. 
Barber. American Journal of Physics 16: 
107-9, Feb., ’48. 

A professor traces the changes in course con- 

tent and teaching methods from 1906 to 1946. 


Physics in the predental and premedical curricu- 
lum. A. G. Barrow. American Journal of 
Physics 16 :236-40, Apr., ’48. 

An analysis of the requirements of dental and 
medical schools as opposed to the requirements 
and offerings of the preparatory colleges. Wide 
variations appear in the hours, course content, 
and textbooks used. 


Education of physicists for petroleum explora- 
tion and production. D. H. Clewell. Ameri- 
can Journal of Physics 16:483-5, Dec., °48. 


Suggests a five year program covering a list of 
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specific courses, and points out that the creative 
approach needs to be taught as well as the analytic 
one. 


A new method in the teaching of experimental 
physics. F. D. Cruickshank. American 
Journal of Physics 17:15-18, Jan., °49. 

Description of a course at the University of 

Tasmania, in which an attempt is made to trans- 

fer something of the atmosphere of the research 

laboratory into first-year work, where according 
to the author the foundation of sound training in 
the scientific method should be laid. 


A two-year course in basic elementary physics. 
G. Forman and others. American Journal of 
Physics 17 :22-3, Jan., ’49. 

Designed originally for engineering students, 
the course at Vanderbilt described in this article 
is now taken by most science majors, including 
N.R.O.T.C. and premedical students. 


Physics in premedical education. O.  Blih. 
American Journal of Physics 17 :156-63, Mar., 
"49. 

Discusses the need of the premedical student 
for courses in physics and outlines several pos- 
sible special courses, including the study of mathe- 
matics. 


College physical science courses in general edu- 
cation. C. C. Clark. American Journal of 
Physics 17 :267-9, May, °49. 

Points out the problems of organization and 
content in general education physics courses with 
emphasis on the author’s experience at New York 
University. 


The “block-and-gap” scheme for physics courses. 
E. M. Rogers. American Journal of Physics 
17 :532-41, Dec., ’49. 

The need for science courses in general educa- 
tion, the case against orthodox course, the aims of 
science courses, and a novel method of teaching 
physics in a new curriculum. 


Architectural physics. W. V. Norris. American 
Journal of Physics 18:300-1, May, 50. 

A fifth year course in the architecture curricu- 
lum at the University of Oregon in which the 
principles of physics which will most concern 
them are reviewed in terms of practical applica- 
tion. 


Present trends in university courses in general 
physics for premedical students. E. L. Har- 
rington. American Journal of Physics 18: 
428-30, Oct., °50. 

Traces the development of special courses in 
physics designed for premedical students. 


Preparation of college physics teachers at the 
Pennsylvania State College. H. K. Schilling. 
American Journal of Physics 18 :549-52, Nov., 
50. 


Several special courses, colloquia and seminars 
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with teaching apprenticeships, form the basis of 
a new teacher training program. 


Specialized physics. C. H. Dwight. American 
Journal of Physics 19 :97-100, Feb., ’51. 


Compares “standard” physics courses, which 
stress all parts of physics more or less equally 
with “specialized” courses needed by students in 
Architecture, Business Administration, Music, 
Applied Arts, etc., and shows that both types are 
offered at the University of Cincinnati. 


Flashback teaching technique applied to a black- 
and-gap physics course. A. J. Hatch and 
D. F. Cope. American Journal of Physics 
19 :137-45, Mar., ’51. 

The development of a physics course according 
to Roger’s plan in the December 1949 issue of the 
same journal, with particular emphasis on the 
method of transition from block to block. 


Engineering physics at Cornell. L. P. Smith 
American Journal of Physics 19:174-7, Mar., 
51. 

“The establishment, administration, and conduct 
of a new program of technical training to prepare 
students for industrial research and advanced 
engineering development. . . .” 


Unified approach to physics. N.C. Little. Ameri 
can Journal of Physics 19 :351-3, Sept., °51 
Favors dropping the conventional compart 
mentalized teaching of mechanics, sound, heat, 
etc., in favor of an organization based upon 
underlying theory, first by teaching five funda- 
mental concepts, with selected topics, as example, 
followed by five sections which cut across the 
conventional compartments. 


College courses in electron microscopy. R. | 
Weber. American Journal of Physics 20 
301-4, May, ’52. 

The author, from Pennsylvania State College, 
describes the facilities and plans for instruction in 
electron microscopy in representative universities. 


Improvement of college teaching in physics. B. B. 
Watson. Higher Education 6:93-4, Dec. 15, 
*49, 

Summarizes several new programs of teaching 
physics and developing young instructors into 
mature teachers. 


Nucleonics for laymen at Roosevent college 
Higher Education 6:174, Apr. 1, °50. 
This course gives three semester hours of 
physical science credit and does not require pre- 
requisites. 


Coordinating physics with industrial education. 
C. L. Rich. Jndustrial Arts and Vocational 
Education 40:231, June, ’51. 

Review of a physics course in an industrial 
training school, with emphasis on practical ex- 
periments in the laboratory. 
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Applied physics as a university study; a new de- 
gree course at Manchester. H. Lipson. Na- 
ture 167 :887-8, June 2, ’51. 

Emphasizes practical applications as well as the 
basic content necessary in the “classical physics” 
program. 

The present status and future trends in the field 
of atomic energy in the education of science 
teachers. T. L. Hall. Science Education 
37 :99-102, Mar., ’53. 

Gives the results tabulated from two question- 
naires sent to over fifty colleges and universities 
throughout the United States. 


STATISTICS 

Statistics training for chemists. H. M. Small- 
wood. Industrial and Engineering Chemistry 
43 :2071-3, Sept., ’51. 

Mr. Hugh M. Smallwood, of the United States 
Rubber Company in Passaic, New Jersey, after a 
survey of 54 universities, reviews the little means 
now available for training chemists in statistics 
and suggests courses needed. 

Proposed basic course in statistics. G. W. Sned- 
ecor. Journal of the American Statistical 
Association 43 :33-60, Mar., ’48. 

Outline of a proposed course, following the 
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suggestions of the Committee on Applied Mathe- 
matical Statistics of the National Research Foun- 
dation. 


Undergraduate statistical education. S. S. Wilks. 
Journal of the American Statistical Associa- 
tion 46:1-18, Mar., ’51. 

Shows the need for undergraduate statistical 
training, the types of courses required, the prob- 
lems most frequently encountered in organizing 
and teaching. 

Report on the teaching of statistics in universities 
and university colleges. Royal Statistical So- 
ciety Journal 110 :51-7, 1947. 

Points out the lack of statisticians in every field 
and suggests that both the universities and the 
university colleges start courses on several levels 
to fill the need. 


TAXONOMY 


Teaching of taxonomy ; abstract of a discussion at 
joint meeting of Linnean society and System- 
atics association. Nature 159 :446-8, Mar. 29, 
*47. 3 
The value of a knowledge of taxonomy is 
pointed out, with the reason for teaching it in 
conjunction with other subjects rather than as a 
separate course. 


SOME IMPLICATIONS AND PRACTICAL APPLICATIONS OF 
RECENT RESEARCH IN THE TEACHING OF SCIENCE 
AT THE SECONDARY-SCHOOL LEVEL * 


GEORGE GREISEN MALLINSON 


Western Michigan College of Education, Kalamazoo, Michigan 


AND 


JACQUELINE V. Buck 


Grosse Pointe Public Schools, Grosse Pointe, Michigan 


THE PURPOSE 

See purpose of this study is two-fold: 
(1) to summarize the findings of re- 
cent research studies in the teaching of sci- 
ence at the secondary-school level and (2) 
to present conclusions and implications that 
seem reasonable in the light of the findings. 

The term, “recent,” is construed to refer 
to those studies published since the appear- 

2 ; ‘ 
ance of a previous summary [36] by the 
senior author, namely for the period Jan- 
uary 1949 to December 1952. 

* Paper presented at the Twenty-Sixth Annual 
Meeting of the National Association for Re- 
search in Science. Teaching, Chalfonte-Haddon 
Hall, Atlantic City, New Jersey, February 16, 


1953. 


METHODS EMPLOYED 

The term “Research in the Teaching of 
Science” was construed to refer to those 
studies that met the “Characteristics of 
Science Education Research” as established 
by the Advisory Committee on Science Ed- 
ucation Research of the National Associa- 
tion for Research in Science Teaching to 
the U. S. Office of Education. The char- 
acteristics are as follows: 

1. The study should be concerned with one or 
more problems that are closely related to the 
teaching of science. Such problems will com- 
monly concern such aspects of teaching as: 
audio-visual aids, classroom instruction, labora- 
tory instruction, camp and field instruction, sci- 
ence club work, science course content, equip- 
ment and supplies, examinations and evaluation, 
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objectives and philosophy, rooms and furnishings, 
reading materials, science pupils, teacher prepara- 
tion, and the like. 

2. The study should involve the seeking of so- 
lutions to a clearly stated and properly delimited 
problem or group of problems, the development 
of a clear plan of attack on the problems, and 
the methodical following of procedures appro- 
priate to the plan. 

3. The study should be thorough enough to 
arrive at carefully stated results that have a sub- 
stantial degree of dependability. Statistical pro- 
cedures should be used when the data lend them- 
selves to statistical treatment. 

4. The study may be experimental, analytical or 
developmental or a judicious combination of these 
types of studies. 

5. The “term paper” type of study should not 
be reported unless it clearly meets the criteria 
specified above. 


A search of the literature was then made 
to locate all the research studies in the 
teaching of secondary-school science for 
the period indicated. The search involved 
a review of all articles listed in the Educa- 
tion Index, as well as an examination of 
the catalogues of the University of Michigan 
and Western Michigan College of Educa- 
tion for publications not listed in Education 
Index. 

The studies thus located were then ex- 
amined to determine whether or not they 
met the criteria for science education re- 
search. A number of studies were dis- 
carded immediately since it was obvious that 
they failed to meet them. A number of 
others were immediately selected since they 
obviously met the criteria. There were 
others that required the judgments of the 
authors as to whether they met the criteria 
to an extent sufficient for selection. In 
these cases the positive judgments of both 
authors were necessary before an article 
was selected for inclusion in this report. 

It must be stated further that the study 
was confined chiefly to a summary of pub- 
lished reports. The summaries of unpub- 
lished studies in Review of Educational Re- 
search and in the bulletins of the U. S. 
Office of Education were deemed to cover 
such studies sufficiently well. 

For convenience of presentation, the 
studies reviewed have been classified ar- 
bitrarily into three divisions, namely, Cur- 
riculum, Learning, and Teacher Training. 


SECONDARY-SCHOOL LEVEL 59 


RESEARCH STUDIES CONCERNED CHIEFLY 

WITH PROBLEMS OF CURRICULUM 

What Are “Milestones of Research’ in 
the Teaching of Science? Ina report that 
has received all too little attention, Cur- 
tis [14] presented for the first time in pub- 
lished form a set of criteria for “Milestones 
of Research in the Teaching of Science,” 
together with 19 studies that he judged as 
meeting these criteria. Although the studies 
themselves do not concern this report di- 
rectly, the criteria, which are pertinent, are 
these : 

“The importance of any research study 
is judged by: 

1. The extent to which it has brought 
about marked changes in instructional ma- 
terials and/or practices. 

2. The extent to which it has defined, 
refined, and clarified concepts and objec- 
tives, previously more or less nebulous, 
though generally accepted as fundamental 
and essential. 

3. The extent to which it has imple- 
mented the attainment of accepted objec- 
tives by 

a. Establishing the relative values and 
practicability of certain types of organiza- 
tion, methods, or procedures. 

b. Refining and improving methods 
and devices of instruction already in com- 
mon use. 

4. The extent to which it has revealed 
and explored promising fields of curricular 
expansion, or has introduced and evaluated 
new and highly effective instructional pro- 
cedures.” 

It seems reasonable to assume that these 
criteria will be used increasingly as a means 
for evaluating the merits of research studies 
in science education. 

What is the Present Status of the Teach- 
ing of Science in the High Schools of the 
United States? The status of science teach- 
ing at the national level has been the subject 
of three major investigations. The first of 
these is Chapter 5, Biennial Survey of Edu 
cation in the United States—1948-50 [62] 
that is supplemented with a summary by 
Rice [71]. The purpose of this study was 
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to provide information concerning (a) sub- 
jects offered in public high schools, (b) 
the number of pupils enrolled in each sub- 
ject and (c) trends in subject enrollments 
as compared with the last survey of this 
kind made in 1933-34. Questionnaires were 
sent to 3615 principals of schools of 500 
pupils or more, included on the mailing 
list used for the study, Statistics of Public 
High Schools, 1945-46, and to half the 
principals of the remaining schools of popu- 
lations of less than 500. Returns were 
received from 91.8 percent of the large 
high schools and 75.1 percent of the small 
ones. 

Johnson [25] made a similar study the 
purpose of which was to obtain information 
concerning enrollments for 1947-48 in the 
various science courses taught in a repre- 
sentative sampling of public high schools, 
both Negro and White, in the United States. 
Seven hundred fifty-five questionnaires 
were sent to 3.15 percent of 23,947 second- 
ary schools of the United States. Of these 
715, or 94.7 percent replied. 

Martin [52, 53] studied an even narrower 
segment of the problem in an effort to ob- 
tain information concerning enrollments for 
1949-50 in courses in biological science 
taught in a representative sampling of the 
secondary schools of the United States. 
Questionnaires were sent to 1072 high 
schools of which 786 or 73.3 percent pro- 
vided usable replies. He compared the 
results with the findings of previous studies 
concerned with the teaching of biology. 

In summary the findings of these three 
studies are as follows: 


(a) About 50 percent of the students in 
the average high school are enrolled in one 
or more science courses, although almost 
double that number are enrolled in courses 
in English, social studies, health, safety, and 
physical education. The largest of these 
science enrollments are in the areas of gen- 
eral science and general biology. The small- 
est are in physiology, general physical sci- 
ence and earth science. 

(b) Over 60 percent of the students at 
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the seventh- and at the ninth-grade levels 
are enrolled in general science, while 75 
percent of the eighth graders are enrolled 
in general science. About 75 percent of all 
students take biology some time during the 
high-school level. 

(c) Less than half of the high schools in 
the United States offer physics or chemistry. 
Most of those that do not are small ones. 
In most of the other small high schools 
these courses are offered on alternate years. 

(d) Enrollments of boys and girls in the 
science courses are about equal except for 
the course in physics in which the boys out- 
number girls about three to one. 

(e) About 95 percent of all high schools 
offer general biology. In about 30 percent 
of the high schools biology is required for 
graduation. 

(f{) The number of part-time teachers in 
science far exceeds the number of full-time 
teachers. Many of the part-time teachers 
do not have regular certificates to teach 
science, and some have had no courses in 
science in either high school or college. 

(g) Laboratory experiences tend to vary 
greatly. Individual laboratory experiences 
are the exception rather than the rule in 
general science and general biology, al- 
though more than half of the schools pro- 
vide such experiences in physics and chem- 
istry. In nearly all schools problems of 
sufficient space, equipment, and finances in- 
fluence the offering of the laboratory experi- 
ences. 

(h) In general the specialized courses in 
earth science, physiology, botany and zool- 
ogy are disappearing rapidly from high 
school curricula. There is however a 
steady, and in some school systems, a rapid 
growth in courses of general physical sci- 
ence. 

Maneval [51] studied the status of the 
teaching of physics in Oklahoma high 
schools in 1951 and compared his findings 
with those of a similar study of 1922. Dur- 
ing the period the ratio of boys to girls 
taking physics changed from about 2.2 to 1 
to about 4.5 to 1. Over the years however 
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the percentage of students enrolled in phys- 
ics dropped from 8.3 percent to 4.5 percent. 
Apparently the drop was chiefly in the 
number of girls enrolled. 

In general, all these studies seem to indi- 
cate that (1) the numbers of students en- 
rolled in science courses are not so great 
as in some other fields in high school, (2) 
enrollments in specialized courses are de- 
clining while those in generalized courses 
are increasing, and (3) teachers of science 
are not always so well-trained as may be 
desirable. 

What Are The Major Objectives Of The 
Teaching of Science at the Secondary 
Level? Three studies appeared in this 
area, one concerning principles of science 
of value at the junior-high-school level, one 
concerning principles for courses in general 
physical science, and one concerning certain 
aspects of scientific inquiry. 

Smith [75,76] attempted “to determine 
the relative importance of principles of sci- 
ence which are desirable for inclusion in a 
general science course at the junior high 
school level” and “to determine the relative 
values of experiments which are desirable 
for inclusion in a general science course 
at the junior-high-school level.” By means 
of the jury technique a number of princi- 
ples assembled from various sources were 
evaluated with respect to their values for 
inclusion in a course in general science. 
Two hundred fifty-three principles were 
considered to be of value. One hundred 
nine of these were from the field of physics : 
21, from geology; 11 from chemistry; and 
112 from the biological sciences. 

He then assembled 248 experiments from 
various sources and assigned them to 109 
principles to which they seemed to con- 
tribute to the understanding. A jury then 
checked the defensibility of the assignment 
and evaluated each experiment as to its de- 
sirability for junior-high-school students 
and as to whether it was best used as a 
demonstration or as an individual labora- 
tory exercise. Smith’s findings seem to 
indicate that (1) a great number of experi- 
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ments can be used at the junior-high-school 
level as inductive exercises, (2) most of 
them can be done with simple equipment, 
and (3) many are feasible as demonstra- 
tions, individual-laboratory exercises, or 
both. Hence it would seem that principles 
are feasible objectives at the junior-high- 
school level, and that a program of labora- 
tory experiences at this level is not only 
feasible but justified. 

Miles [55] contributed an outstanding 
study with respect to principles and experi- 
ments for a course in general physical sci- 
ence using techniques that were similar to 
those of Smith [75,76]. His findings again 
were similar to those of Smith. Not only 
were a great number of principles of phys- 
ics, chemistry and geology found to be feas- 
ible objectives for courses in general physi- 
cal science at the high-school level, but a 
great many experiments already in use in 
courses in high-school science were deemed 
adaptable for use in courses in general phys- 
ical science. However, it was noted also 
that for a great number of principles of 
value for such a course there were no 
experiments available. This would seem to 
indicate that the development of the course 
in general physical science at the high-school 
level will demand the commensurate devel- 
opment of an experimental program to ac- 
company it. 

soth of these studies substantiate the 
views of many science educators that prin- 
ciples are feasible objectives of courses in 
general science and general physical science 
and further that there are many simple 
experiments available for individual-labo- 
ratory experiences that are suitable for de- 
veloping understandings of such principles. 

Lampkin [27] investigated another major 
objective of the teaching of science, namely, 
the development of the “scientific method 
of inquiry.” The lack of specificity of the 
purpose of the study in the published report 
made it somewhat difficult to classify the 
study. However, it was believed that it 
could be considered defensibly as belonging 
in this category. In brief, Lampkin at- 
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tempted to analyze the meaning of the term 
“scientific method of inquiry,” in order to 
determine the extent to which “authors of 
textbooks explicitly accepted the scientific 
method of inquiry,’ and to discover the ex- 
tent to which textbooks in science allot 
space to its various ramifications. Three 
textbooks from each of the fields of general 
science, biology, chemistry and physics 
were broken down into 48 fragments. 
These fragments were then reassembled 
(apparently without continuity) so that 12 
composite books containing selected parts 
of the originals were prepared. Six “ma- 
jors in science,” and six “majors in philos- 
ophy” were then asked to read the com- 
posite books and with the aid of a set of 
criteria to identify elements of the scientific 
method of inquiry as they appeared in the 
composites. He found that there was little 
agreement as to what constituted scientific 
inquiry, and there was little agreement as 
to what aspect of scientific inquiry an item 
illustrated, if it was identified as being an 
element of scientific inquiry. 

The study seems to be of value chiefly in 
indicating that unless objectives are clearly 
delimited and identified, the objective itself 
becomes hardly more than a cliche. It 
would seem, therefore, that meaning of sci- 
entific method as an objective of teaching 
science needs to be clarified in the minds of 
teachers. 

What Courses in Science Do Students 
Ordinarily Take in High School and What 
Topics Are Found In These Courses? The 
data available for answering the question 
above are somewhat meager since only two 
studies are available. Further neither 
study provides extensive data. In the first 
of the two, Morse [58] attempted to ana- 
lyze, by means of a questionnaire, the back- 
grounds in high-school science of 506 non- 
science curricula students at San Francisco 
State College. He found that 56.9 percent 
of the students had taken chemistry; 44.8 
percent, biology; 37.5 percent general sci- 
ence; and 28.8 percent physics. In com- 
paring these findings with those of Johnson, 
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Martin and Maneval, it would seem that the 
proportion of college students who had 
taken chemistry in high school is much 
greater than the overall proportion of high- 
school students who take chemistry. It 
would seem that the decrease in enroll- 
ments in high-school chemistry is due prob- 
ably to the decline in the number of non- 
college students who take the course. Thus 
with the obvious limitations in the scope 
of this study, it is clear, in the mind of 
most students, that chemistry has little or no 
general-education value. The opposite 
seems to be true with respect to courses in 
high-school biology. 

Morse also found that only 37 percent of 
the students had taken two courses in sci- 
ence in high school and that about one-third 
of the students had never had a broad-field 
course in either physical or biological sci- 
ence. Apparently science has failed to 
prove itself as an important area in the 
curriculum, at least in the case of the high 
schools from which these students came. 

Mallinson and Anderson [44] analyzed 
the syllabi for science of the various states 
to determine the type of content that is 
recommended for various courses in high- 
school science. They found that most of 
the syllabi for secondary science recommend 
broad objectives and provide course out- 
lines. Few however recommend instruc- 
tional procedures, or give specific aids with 
respect to vocabulary, evaluation, or labora- 
tory procedure. The great proportion of 
them could be considered as being out-of- 
date. It seems that the syllabi could be of 
greater value if they contain suggestions 
for enrichment of course materials. In 
general the outlines in the syllabi could have 
been duplicated by reading the table of con- 
tents of any standard textbook. 

To What Extent Are Courses in Science 
At the Secondary Level Being Enriched 
With Materials From Other Subject-Matter 
Areas? Michaud and Hitt [54] investi- 
gated “how extensively the conservation of 
natural resources is taught in the secondary 
schools (of Indiana).” A questionnaire was 
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prepared and distributed to a sampling of 
two hundred Indiana high schools. It at- 
tempted to elicit information concerning the 
extent to which teachers were qualified to 
teach conservation and the various areas of 
school activities in which conservation ex- 
periences were included. 

They found that (1) science teachers 
were not always qualified to teach science or 
conservation, (2) conservation experiences 
were included chiefly in courses in biology 
and agriculture, (3) less than one-third of 
the schools participated in projects for ero- 
sion control, and (4) there were many un- 
explored possibilities for the inclusion of 
conservation materials in all aspects of the 
curriculum. 

Mallinson [38] using a set of criteria 
analyzed two years’ issues of Time, Hygeia, 
Good Housekeeping, and Consumers’ Guide 
for the knowledges of consumer education 
that they contained. The knowledges were 
then consolidated into 281 categories of 
consumer education. These were then eval- 
uated by means of the jury technique for 
their values for inclusion in courses in gen- 
eral science at the junior-high-school level. 
Those judged to have a positive value were 
then assigned to principles of biological and 
physical science and to scientific attitudes 
to the development of which they were 
judged to contribute. The findings indi- 
cated that there are many knowledges of 
consumer education in popular literature 
that may well be used to enrich courses in 
general science. Further these knowledges 
may be used feasibly in developing the ma- 
jor objectives of the teaching of science. 

Both these studies indicate that enrich- 
ment of science courses with conservation 
and consumer materials is both feasible 
and desirable. However, it is apparent that 
the opportunities for enrichment of science 
by means of these areas should be used to 
a greater extent than they are at present. 

To What Extent Are Textbooks Meet- 
ing The Needs Of Students in Courses of 
High-School Science? Sarton [73] re- 
ported a study containing certain elements 
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of historical and philosophical research with 
respect to textbooks of science. He ana- 
lyzed an unstated number of textbooks of 
science dating back to 1600. His conclu- 
sions were that (1) popularity of textbooks 
depends frequently on the extent to which 
they accommodate accepted philosophies, 
rather than the extent to which they diffuse 
new ideas, and (2) the textbooks seem 
usually to give the idea that science “jumps 
from one mountain top to another” and 
fail to show the long incttbation period be- 
tween successive discoveries. He then pre- 
sents a number of recommendations for 
improving the writing of textbooks. 

Packard [65] posed these two questions 
to 41 students in a course in introductory 
biology: (1) What was the most helpful 
feature of your text? (2) What proved to 
be the least helpful to you? The comments 
on subject-matter topics are of little value 
since the text was not identified, and with 
another textbook such comments would 
have little or no validity. It was interesting 
to note however the areas in which com- 
ments were made. Most of the students 
either expressed approval or disapproval of 
(1) the clarity with which the book was 
written, (2) the quality and use of illustra- 
tions, and (3) the quality of the index. 
While their attitudes might vary with dif- 
ferent books, it was interesting to note that 
these areas were the ones that drew their 
attention. Textbook writers may well con- 
sider these points carefully, despite the 
limited scope of the study. 

St. Lawrence [72] interviewed over 170 
teachers of biology in all the schools of 
Connecticut with respect to the use they 
made of the teaching aids which commonly 
appear in textbooks of high-school biology. 
The hypothesis of his study is that text- 
books have grown inordinately in size over 
the past decades, and include too much sup- 
plementary material. The information he 
obtained from teachers from schools rang- 
ing in population from 26 to 3729 indicates 
that only three of the teaching aids com- 
monly found in textbooks of biology (vo- 
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cabulary lists, review questions, and out- 
lines and summaries) are used by 50 per- 
cent or more of the teachers. Suggestions 
for field trips are used by only 3 percent 
and visual aids by only 11 percent. It was 
discovered also that teachers use many sup- 
plementary aids other than those found in 
the textbook and 59.4 percent of them dis- 
liked the book they were using for one 
reason or another. 

In essence, St. Lawrence concludes that 
there is a need to make activities more 
“up-to-date” and to have them apply more 
specifically to the actual teaching situation. 
‘Otherwise a great number of them could 
be omitted. 

Mallinson and others [40, 42, 46, 47, 48, 
49] undertook an investigation of the levels 
of reading difficulty of all the textbooks in 
print in the various fields of high-school 
science. The textbooks were in the fields 
of general science, biology, physics, and 
chemistry. From each of the textbooks 
analyzed (about 80 in number) was taken, 
by a sampling technique, one passage of 
one hundred words for each one hundred 
pages of textual material or fraction 
thereof, but not less than five from any one 
book. These samples were then analyzed 
for reading difficulty using the Flesch 
formula [19]. The significances of the dif- 
ferences between levels of reading diffi- 
culty of the simplest and most difficult 
textbooks were then determined. The find- 
ings for the textbooks for the various areas 
of sciences were remarkably similar. They 
are that (1) the levels of reading difficulty 
of the passages within any single textbook 
vary greatly. Some passages can be read 
with ease by elementary students, other 
passages would cause difficulty for college 
students; (2) the average levels of diffi- 
culty of the various textbooks differ from 
one another as much as do the passages 
within any single textbook; (3) there are 
more relatively difficult textbooks in 
physics and chemistry than in biology and 
general science; (4) the earlier passages 
of the textbooks do not tend to be easier 


to read than the later passages. Hence 
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there seems to be no provision in textbooks 
of science for growth in reading ability 
during a school year; and (5) textbooks 
tend to fall into three categories of diffi- 
culty. Those in the lowest quarter are 
usually significantly easier than those in 
the middle half and those in the middle 
half are significantly easier than those in 
the most difficult quarter. In summary, 
level of reading difficulty is a justifiable cri- 
terion for the selection of a textbook in 
science. 

What Are the Contents of Workbooks? 
Only two studies were found in the broad 
area mentioned, one by Mack [33] and the 
other by Byers [11]. Mack studied the ex- 
isting laboratory manuals in physics in an 
effort (1) to determine the “common 
denominator of topics” and the standard 
practices used in the laboratory; and (2) 
to ascertain any imbalances in the work- 
book that accompanied the laboratory 
manuals. He examined all the laboratory 
manuals published between 1930-50 and 
classified the materials found in them. 
Byers undertook “. . . an analysis of gen- 
eral science workbooks and the textbooks 
they accompany to determine the relative 
frequency with which classroom teacher ac- 
tivities are used to illustrate principles of 
” Seven books and workbooks were 
obtained by asking textbook publishers, 
“What textbook do you récommend for a 


science.’ 


ninth-grade general science course? I want 
one which has a workbook and one that 
does not presuppose the pupil to have had 
work with any other books in its series 
for successful teaching.” These were ana- 
lyzed for science activities that could be 
carried on in the classroom together with 
the principle or understanding that the ac- 
tivity illustrated. (It is obvious that the 
selection of textbooks and workbooks de- 
pended on the publishers contacted, since 
any publisher was unlikely to recommend 
a competitor’s publication. ) 

Mack found that workbooks emphasized 
the traditional college-preparatory approach 
rather than appreciations of physics. Fur- 
ther it was noticed that the experiments 
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tended to emphasize the area of mechanics, 
with little emphasis on the area of sound. 
The experiments for the area of heat were 
fairly similar in all the workbooks, while 
those for electricity, sound, and light tended 
to differ. The quantitative experiments 
outnumbered qualitative about three to one. 
Byers found that general-science work- 
books differ widely in content and that the 
activities are not designed to develop under- 
standings in the areas to which the activi- 
ties are related. 

These studies suggest to a limited extent 
that workbooks may well be designed (1) 
to be more closely related to the experience 
of students, (2) to contain more activities 
designed to contribute to the development 
of the major objectives of the teaching of 
science, and (3) to include activities more 
representative of the areas ordinarily found 
in physics and general science. 

To What Extent May Audio-Visual Aids 
Be Used Effectively in Teaching Science? 
Johnson. and Kerwan [23] undertook a 
study in a rather unique area of audio- 
visual aids for the “purpose of ascertaining 
current practices in the use of greenhouses 
as part of the Biology Program in High 
School.” Questionnaires were sent to the 
schools from which the forty winners of 
the Seventh Annual Science Talent Search 
had come. Forty more were sent to schools 
listed in Patterson’s Directory of Schools 
and Colleges that had a population of 25,- 
000 or more. They found that of 49 schools 
responding only 19 had greenhouses. Of 
these, few had temperature, light or humid- 
ity control, and none had paid workers. In 
general this type of audio-visual aid in the 
teaching of biology is neglected and its 
potentialities need further study. 

Mallinson undertook two studies [35, 39] 
dealing with science films, the first of which 
was to locate any errors and misconceptions 
that appeared in the films; the second, to 
evaluate the “listening difficulty” of a sam- 
pling of junior-high-school films. In the 
first study, a listing of errors found in 
science films as they were reviewed was 
kept. A great number of errors in subject- 
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matter presentation were detected, but even 
a greater number of misconceptions were 
found. In the second study, the narrations 
of five films in physical, and five in biologi- 
cal, science were compared with lists of 
graded words. Over 87 words in the ten 
films were found to be above the grade level 
of the students for whom the films were 
designed, many difficult words could have 
been replaced with easier synonyms, and in 
some cases a number of difficult words were 
compounded into even more difficult sen- 
tences. 

These studies seem to indicate that 
greater care needs to be taken by film pub- 
lishers in producing films so as to make 
them more accurate and more understand- 
able. 

What Types of Equipment Seem Desir- 
able For Use In High School Laboratories? 
Lapp [28] directed a rather significant 
study with respect to comparing the rela- 
tive cost of using borosilicate glass test 
tubes with that of soda glass test tubes in 
high-school laboratories. Five thousand 
five hundred fifty-five test tubes of each 
type were distributed among 50 high 
schools. The teachers in the schools kept 
records of breakage and loss and at the 
end of the year 43 turned in complete 
reports. It was found that the average cost 
of single soda glass test tubes (that are 
initially cheaper) was $.06 for the year, 
while the average cost of the borosilicate 
test tubes was less than $.05. The impli- 
cations of the study are obvious. 

Johnson, in cooperation with a commit- 
tee of the National Science Teachers Asso- 
ciation [24], carried out a study to deter- 
mine the status of science facilities for sec- 
ondary schools and to make certain recom- 
mendations for solving the problems asso- 
ciated with science facilities. The study 
describes the types of facilities desirable for 
meeting the objectives for the teaching of 
science. While the study has too many 
facets to be abstracted here, it is of import 
to mention that one of the major unsolved 
problems that was discovered relates to 
the design for an adequate desk or table 
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for students in science classes, while an- 
other deals with the most acceptable design 
for a science room and its accompanying 
storage room. 

To What Extent May Science Courses 
Be Integrated With Courses In Other 
Fields? With all the discussion about core 
curricula and integrated courses, it is sur- 
prising to note that only two studies in 
that area deal directly with the teaching of 
science. Vars [80] reported the results of 
a survey of the U. S. Office of Education 
with respect to 1119 “core courses” in high 
schools of the United States. In only 194 
or 17.3 percent was science included, while 
72.7 percent consisted of social studies and 
English. Vars makes the statement, “For 
many reasons, the major objectives of sci- 
ence teaching are better achieved within a 
core program than in separate classes.” 
However, he fails to provide any evidence 
to support such an assertion, so it must 
fall into the realm of pure speculation. 

Schaaf [74] surveyed the literature and 
while no new findings or conclusions were 
produced, he did develop a bibliography of 
articles dealing with areas in which science 
and mathematics may be integrated. Such 
a bibliography should be of great value to 
persons interested in such integration. 

Research evidence however seems to be 
lacking concerning the values of integration 
of science with other areas of subject matter. 

What Is The Status of Action Research 
in the Teaching of Science? Laton and 
Powers [29] compiled an extensive report 
of a major “action research” project. In 
essence, “action research” seems to begin 
with a plan for changing instructional or 
curriculum procedures, followed in order 
with (1) the training of personnel to carry 
out such changes, (2) the development ac- 
tivities designed to produce the desired 
changes, and (3) the reports of the workers 
as to the apparent success of the project. 
Such projects are of course open to chal- 
lenge on two bases: (1) the desirability and 
validity of the proposed changes, and (2) 
the extent to which the reports of the 
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observations of the workers are verifiable. 
In this “action research,” carried out under 
the auspices of the Bureau of Educational 
Research in Science of Teachers College, 
Columbia University, the primary task was 
to determine the scientific knowledge “re- 
quisite to an understanding of problems 
that people face and how that knowledge 
can be used for their resolution.” The 
understandings were first identified by a 
number of techniques and then materials 
dealing with these understandings were as- 
sembled in a series of publications entitled, 
Science in Modern Living. Suggestions 
for teaching the materials were prepared 
and workshops were held in order to train 
teachers to use them. The teachers then 
went back into 17 cooperating communities 
and attempted to apply the experiences 
gained in the workshops. According to the 
reports of the workers (1) some type of 
interdepartmental integration developed 
with the science courses in 9 of 17 schools; 
(2) science courses in many schools were 
changed in content and emphasis; and (3) 
teachers were considered to have “broad- 
ened their views.” The extent to which 
the reports can be verified, and the extent 
to which changes in the cooperating sys- 
tems have continued, is still a matter of 
conjecture. A follow-up study will no 
doubt be undertaken to clarify these points. 


RESEARCH STUDIES CONCERNED CHIEFLY 
WITH PROBLEMS OF LEARNING 


What Facts Do Students Remember 
From Science Courses? The study by 
Packard [64] here discussed is both limited 
in scope and findings, but is included in 
this report since it is the only one in the 
area. Packard taught two groups of stu- 
dents in Introductory Biology, one a col- 
lege-preparatory group in which facts were 
emphasized, the other, a general class in 
which the teaching approach emphasized 
principles and practical applications of biol- 
ogy. At the end of the year the students 
were tested on what “the classes had re- 
membered and what, if anything, had made 
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the greatest impression.” The question on 
which they were to write was, “The Five 
Facts Which I Remember Best About 
Plant Life.”” The answers to the question 
are clearly indicative of the course empha- 
sis. The college-preparatory group appar- 
ently remembered facts involved in areas 
such as classification, and flower parts. The 
general group remembered processes, ap- 
plications and “broadly general’ topics to 
a greater extent. The results tend to sub- 
stantiate evidence already conclusive, that 
objectives are attained maximally when the 
teaching is direct. 

What Are The Effective Ways For 
Teaching the Major Objectives of Science 
Education? Only one study was found that 
dealt with the ability to apply scientific prin- 
ciples, that by Owens [63]. His purpose 
was “1. to study the relationship between 
the ability of high-school pupils to recog- 
nize scientific principles in test situations 
and the ability to apply these principles to 
problematic situations, and 2. to study the 
effects of directed teaching on the ability 
of these pupils to apply scientific principles 
to new situations not previously employed 
in the teaching of the understanding of the 
principle.” 

One hundred eighty students in tenth- 
grade biology and 116 in chemistry, chiefly 
twelfth-graders, were assigned to groups 
the average age and I. Q. of which were 
equivalent. The teaching of the experi- 
mental groups differed from that of the 
control groups in that the experimental 
groups were expected to discover applica- 
tions of the data supplied and studied, and 
how these applications were related to a 
selected group of scientific principles. 

On tests of ability to recognize and apply 
scientific principles, the experimental groups 
scored higher, although not significantly so, 
on the ability to apply scientific principles. 
No difference was evident between boys and 
girls. 

Bingham [8] carried out a major study 
“to see if certain elements of the scientific 
method can be taught directly by the use 
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of a specific type of instrument in connec- 
tion with selected demonstrations.” Al- 
though a final report has not been published 
to this time, it was believed that the tech- 
niques and the preliminary report were 
worthy of mention. A total of fifteen teach- 
ers and 1000 students participated. The 
instruments consisted of problems for 
demonstration that were developed for the 
fields of general science, biology, physics, 
and chemistry. The students were divided 
into control and experimental groups. The 
experimental groups “did” all the instru- 
ments and after completion made a careful 
analysis of the procedures they went 
through; the control groups however did 
not attempt to analyze the procedures used 
with the instruments. A report of the re- 
sults obtained with one experimental, and 
with one control, group of 39 pupils each 
indicated that the experimental group (1) 
was better able to recognize assumptions 
underlying conclusions than was the control 
groups ; (2) was better able to apply results 
to conclusions; and (3) could better dis- 
cern questions likely to arise during dem- 
onstrations. The final report should cast 
more light on the value of analysis in 
teaching scientific method. 

Edwards [18] undertook to develop “an 
instrument to measure the ability of high- 
school pupils to do critical thinking in the 
area of science.”” Critical thinking was “‘as- 
sumed to require abilities in reaching con- 
clusions by means of facts.” The tests, 
developed on the basis of Dewey’s analysis 
of the complete act of thought, consisted of 
two parts. The first consisted of six groups 
of four general principles of science fol- 
lowed by five statements of fact, the perti- 
nence of which to the principle the students 
were expected to determine. The second 
part consisted of statements of science which 
the students were expected to classify as 
fact or opinion. The test was then admin- 
istered to 200 students in grades 9 to 14 
and then to 1000 in grades 10 to 12. Ed- 
wards concluded that the test instrument 


was unsatisfactory. However, it would 
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seem that the real significance to the study 
is that no matter how carefully a text in- 
strument is prepared for measuring critical 
thinking, the test is not likely to detect the 
ability unless that ability has been nurtured 
by direct teaching. Such a conclusion 
would of course substantiate findings that 
are already known. 

Reiner [70] attempted “to compare two 
teaching procedures with reference to their 
effectiveness in producing growth in ability 
to recognize degree of cause and effect rela- 
tionship of phenomena met in the study of 
ninth-year general science.” 

Six teachers participated, each of whom 
taught at least one control and one experi- 
mental group. The control groups received 
the regular text-demonstration instruction, 
while the experimental groups received spe- 
cific training in the analysis of cause-and- 
Both sets of groups 
were equated on the basis of I.Q. and initial 
The final evaluation measured 
ability to recognize cause-and-effect rela- 
He found that (1) the differ- 
ence favored the experimental groups but 
it was not statistically significant; and (2) 
pupils without specific training tend to con- 
fuse coexistence for causation. He con- 
cludes also that the ability to recognize 
cause-and-effect relationships may to some 
extent be a concomitant of other teachings. 

A unique study was undertaken by Har- 
vey [22] “to determine whether there was 
a significant difference in the development 
of scientific attitudes in . (a) group 
which experienced . . . field trips as com- 
pared with . . . (a) group which experi- 
enced regular classroom procedures.” Two 
classes of 34 students each in ninth-grade 
general science were matched on the Otis 
Mental Achievement Test and used in the 
study in connection with a unit on conserva- 
tion. The experimental group had field 


effect relationships. 
test scores. 


tionships. 


trips in connection with the regular pro- 
cedures while the control group had the 
trips after the test at the end of the study. 
The test device used was the Scientific At- 
titudes Tests of Caldwell and Curtis. The 
results showed that the experimental group 
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did significantly better than the control. 
She concluded that scientific attitudes can 
be improved by field trips and that elements 
of scientific method can be used on such 
trips. 

All the studies in this section add weight 
to evidence already available that objec- 
tives of science teaching are attained more 
successfully when the teaching is directed 
toward such objectives. 

What Are The Transfer Values of High- 
School Science To College Science? Two 
studies were located on this problem, one 
by Cook [13] and the other by Thaw [79]. 
Cook sampled the graduating classes of 
the University of West Virginia from 1932 
through 1946 for students who had at- 
tended Morgantown High School (a col- 
lege-preparatory school) and University 
High School (an _ education-for-living 
school). Two students of Morgantown 
High School were paired with one of Uni- 
versity High School on the basis of sex, 
1.Q., CA and MA. A total of 473 “pair- 
ings’ ‘were thus made. The academic re- 
cords of the students were then compared. 
No consistent pattern of superiority of one 
group over another was found in science 
courses, although the percentage of credit 
hours passed was greater for the students 
from University High School. Cook con- 
cluded that the difference (although its 
reliability was not determined) was clear 
evidence for the superiority of the progres- 
sive program at University High School. 
The implications, of course, for the teaching 
of science are consistent with those stated 
for the entire study. 

Thaw [79] attempted to determine if 
“high school biology has or does not have 
a significant value in biology at the college 
level.” He tested four groups of males and 
females who had and did not have high- 
school biology on five non-standardized ob- 
jective college classroom tests on biology. 
The differences among the mean scores of 
the four groups were then tested for signifi- 
cance. None of the differences had a sig- 
nificance greater than the 8 percent level. 
The study apparently failed to show the 
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carry-over value of high-school biology to 
college. Hence he concluded that the prac- 
tice of putting students with and without 
high-school biology into the same classes is 
apparently justified. This latter conclu- 
sion, however, seems unwarranted since it 
is tantamount to admitting proof of the 
null hypothesis. 

What Are The Implications of Interest 
to the Teaching of Science? Three pub- 
lished research studies, one by Wood- 
beck [84], one by Zim [85], and one by 
Mallinson and Van Dragt [50] deal with 
the relationships between science and inter- 
est. Woodbeck taught “. . . five classes in 
General Biology during the fall semester of 
1951 ... (and attempted to) develop... 
a course (in biology) in which the chief 
emphasis would be placed on everyday liv- 
ing.” 

Prior to the course, and at the end, the 
students turned in unsigned answers to the 
question, “Why did you like or dislike 
Biology.” During the twenty-week course 
much emphasis was placed on group work ; 
topics were started with questions the stu- 
dents wanted answered; and students were 
“given much responsibility.” The conclu- 
sions were drawn on the differentials in re- 
sponse to the question before and after the 
course and to results of tests. She stated 
that (1) many students were habitual fail- 
ures and expected to fail; and (2) in gen- 
eral, failure was not the result of low 
mental ability but rather lack of will to 
work. She concluded also that interest in 
biology for a heterogeneous group is best 
developed by convincing the student that 
the work is of benefit for him, and by reduc- 
ing the amount of material to be covered. 
Zim [85] submitted questionnaires to 58 
boys and 11 girls who participated in the 
Junior Scientists Assembly for the years 
1946 through 1948. 
with certain phases of their interest in sci- 
He found that (1) the average male 


The questions dealt 


ence. 
participant was 19.1 years old, the average 
female, 20.5; (2) their first interests in 
science apparently began about the age of 
10; (3) about % had home laboratories ; 
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and (4) their areas of first interests had 
varied greatly and apparently were still 
unstable to some extent. Their ultimate 
goals were careers in science. 

Mallinson and Van Dragt [50] computed 
coefficients of correlation between the 
scores and ranks of the scores that 240 
high-school students received on the areas 
of interest in science and mathematics on 
two successive administrations of the Kuder 
Preference Record. The first administra- 
tion was at the ninth-grade level and the 
second, at the twelfth. They found that if 
the interest of high-school students in sci- 
ence ranks high in ninth grade it is still 
likely to rank somewhere among the high 
areas at the twelfth. However, the student 
may show greater preference in other areas 
of interest. Hence, counseling on the basis 
of science being the highest area of interest 
at the ninth grade may be misguidance. 
They found that overall predictability is 
not high in so far as scores or ranks at 
Grade 9 are related to those at Grade 12. 
They state that interest at the ninth-grade 
level is not likely to be a reliable predictor 
of talent. 

All these studies indicate that the rela- 
tionship between interest and talent is not 
a stable one. 

How Do Visual Aids Contribute To 
Learning In Courses In High-School Sci- 
ence? Studies by Smith [77], Wise [83] 
Anderson, Montgomery and Ridgway [6], 
Nelson [59], and a summary by Mallin- 
son [41] were found to deal with the use 
of motion picture films. Smith selected 
three films in the areas of Magnetism, Ma- 
chines, and Properties of Matter, all of 
which portrayed demonstrations that could 
be done by teachers. Five public, schools 
with three classes each in ninth-grade gen- 
eral science participated in the study. Three 
methods of teaching were used, (a) films 
only, (b) demonstrations as shown in the 
films, and (c) films and demonstrations 
combined. The methods were rotated so 
that each student studied a unit taught by 
each of the methods. The differences in 
achievements of the groups on objective 
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multiple-choice tests (holding constant the 


scores on the Californa Test of Mental 
Maturity) were analyzed by the analysis of 
covariance. The gains of the students by 
any method were found to be positively 
related to intelligence and the employment 
of the methods singly is apparently as good 
as the combination. 

Wise attempted to determine “‘the extent 
to which films ordinarily available for use 
in high-school biology classes contribute en- 
richment materials beyond the usual scope 
of the course as taught in a selected group 
of larger Nebraska high schools.” Five 
schools were visited and the second semes- 
ter program for biology was studied. Five 
films suitable for integration into the pro- 
gram were selected. One group (the con- 
trol) in each school did not use the films 
while one group (the experimental) in each 
did. An analysis of covariance technique 
was used to evaluate scores the students 
obtained on the Cooperative Biology Test 
at the end of the study. It was found that 
pupils with whom films were utilized did 
as well as the others on the test, but were 
definitely superior on tests involving ma- 
terials presented in the film. Thus the sub- 
stitute activity did not apparently accom- 
plish as much in all ways as did the film. 

Anderson et al., with 192 students from 
eight Kansas high schools in second and 
third class cities attempted “to discover the 
relative value of various multi-sensory 
methods in the teaching of high schoo! biol- 
ogy.” In two schools the students were 
instructed in the traditional textbook fash- 
ion with a minimum of laboratory work, 
few demonstrations and no films; in two 
schools 18 of the most appropriate films 
found in the University of Kansas film lib- 
rary were used to supplement the text; in 
two no films were used, but the students 
were supplied laboratory materials for dis- 
section and examination; and in two the 
latter two techniques were combined. The 
technique of analysis of variance and covari- 
ance was used with the final scores, holding 
intelligence test scores and pretest scores 
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constant. It was found that the group hav- 
ing experiences with both films and labora- 
tory materials achieved significantly more 
than any of the other three groups which did 
not differ significantly from one another. 
Hence, they conclude that a combination of 
sensory aids is desirable for teaching biol- 
ogy. 

Nelson attempted “to determine if the 
proper use of sound motion pictures would 
have a significant effect on the achievement 
of high school chemistry students.” One 
group of students was taught a unit on 
sulfur without films while a second group 
was taught using several appropriate films. 
The analysis of covariance technique was 
used to measure significance of difference 
holding constant pre-test scores and intelli- 
gence test scores. The test scores at the 
end showed a significant difference in favor 
of the “film group.” 

Mallinson summarized a number of re- 
search studies in the use of films in the 
teaching of biology thus : 

“Recent investigations in the use of films 
for teaching biology are concerned not with 
efforts to justify their use, but rather with 
their most effective use. The investiga- 
tions reveal that many films are available 
for use in teaching biology, that a great 
number are rated highly, and that biology 
teachers tend to use them extensively. 

However, the limitations to their use have 
been pointed out sharply. The major prob- 
lem, that of getting films when needed, has 
yet to be solved. Further, films for one 
reason or another contain errors and mis- 
conceptions. The preview, therefore, 
should have as an aim the identification of 
inaccuracies, not merely the acquisition of 
knowledge of film content. Also, the 
teacher should analyze carefully the audio 
content of biology films. Many films de- 
sirable from the visual aspect may be 
wholly undesirable from the audio aspect.” 

Abrahamson [1] undertook “to ascertain 
the degree to which students obtained and 
then retained a knowledge of certain im- 
portant Elementary Mechanics concepts 
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through two methods of teaching.” The 
control group received the traditional teach- 
ing; the experimental group, consisting of 
less able students of low socio-economic 
status, were taught only through the dis- 
cussion of pictorial ideographs such as pic- 
tures, charts, photographs and diagrams. 
Before and after the investigation a test of 
80 multiple-choice items similar to those 
found on the New York State Regents Ex- 
aminations in science were administered to 
both groups. Although the control group 
was significantly better at the beginning, the 
groups showed no reliable difference on the 
post-test or on a recall test given two 
months after the end of the study. Further 
all significant gains were made with the 
experimental group. Thus it seems that 
the visual method is successful especially 
with low-caliber groups. 

As part of a broader study Anderson [4] 
attempted to determine the influence of cer- 
tain laboratory procedures on the achieve- 
ment of students from Minnesota High 
Schools in biology and chemistry. He 
found that biology students achieved better 
if they were in the upper fourth with re- 
spect to number of laboratory hours rather 
than in the lower fourth. The achievement 
of chemistry students was similar but the 
use of the laboratory manual was also found 
to be a significant factor in achievement. 

Phelps [66] reviewed the growth of tele- 
vision programs of value in science teach- 
ing. While the study was “on the border- 
line” as far as research is concerned, the 
novelty of the field suggested its inclusion. 
The first programs from WXYZ-TV (De- 
troit) in 1949 dealt essentially with physics 
principles and were fifteen minutes in 
length. Later a 26-week series of 1 minute 
40 second demonstrations were offered as 
a commercial enterprise. Since then the 
scope of the programs has broadened to in- 
clude biology, geology, astronomy and 
weather, and in one program a lunar eclipse 
was telecast. Phelps concludes that facili- 
ties are available for science programs and 
science educators should exploit them. 
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All these studies emphasize the merits of 
audio-visual aids in teaching science. Yet 
as a group they indicate rather clearly that 
no one aid is significantly better than any 
other; that used in combination they may 
be more effective than if used singly; and 
that teachers should exploit all types of 
visual aids rather than adhering to the use 
of one. 

What Newer Methods Are Being Used 
In Evaluating The Objectives of the Teach- 
ing of Science? Levy [31], in an article not 
clearly one of research, describes the re- 
search of the ETS in producing the various 
Cooperative Tests. A committee of ex- 
aminers draws up a general plan for the 
test, outlines the material to be covered and 
then proceeds with the process of writing 
questions, usually two to three times the 
number desired. She states that “A good 
question is one which is answered correctly 
by people who do well on the whole test 
but is answered incorrectly by those who do 
poorly on the whole test.” The statistical 
measure used in evaluating questions for 
this characteristic is biserial r. If the bi- 
serial r is lower than .30 the question is 
discarded. Such a policy of writing test 
items would seem to be open to some ques- 
tion. If the “good question” is one that 
meets the characteristics as stated, then only 
two scores would be made, zero and perfect, 
unless the dividing line of “do well’ and 
“do poorly” varies with each item. Yet 
this was not made clear in the article. In 
addition, a biserial r of .30 seems rather low. 
A final form is then prepared and the test 
is standardized. 

Noll [60] investigated the measurement 
practices of 390 science teachers in 43 states 
and from all types of schools, by means of 
the questionnaire technique. He found that 
(1) about 34 had at some stage in their 
education taken work in tests and measure- 
ment, (2) they use both essay- and “objec- 
tive-” type questions although they prefer 
objective over essay about three to one, 
(3) of the various types of objective ques- 
tions, the true-false was least popular, and 
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the completion most popular, (4) about 
one-fifth use standardized tests occasionally, 
while %4 never use them, (5) of those who 
do not use them about % find them inap- 
propriate to their courses, and (6) the 
greatest number of teachers use standard- 
ized tests for diagnosis. 

Anderson [3] undertook a major investi- 
gation “(1) to determine those factors in 
the teaching situation which contribute most 
to the achievement of the objectives of sci- 
ence instruction, (2) to determine the rela- 
tive contributions of factual information, 
understanding of principles, scientific atti- 
tudes, and intelligence to the understanding 
of the scientific method (and) (3) to de- 
scribe the current practices in the teaching 
of biology and chemistry and to describe 
the persons who taught these subjects in 
terms of preparation, experience, teaching 
load, teaching objectives, and professional 
activities.” The data were obtained from 
students and teachers of biology and chem- 
istry in a representative sampling of fifty- 
six Minnesota high schools. The data con- 
sisted of scores on pretests, information 
concerning age, sex, courses taken in science 
and mathematics, I.Q. scores obtained on 
the Otis Quick-Scoring Gamma Test, scores 
obtained on the Minnesota State Board 
Examinations in Biology and Chemistry, 
and information obtained on a question- 
naire answered by the teachers. 

The findings indicated that students of 
biology achieved more when the teachers’ 
backgrounds in science were extensive, 
when the teacher came from a private col- 
lege and had an M.A., when the students 
came from schools in the upper quarter in 
terms of size and in amount of laboratory 
work. The findings were similar for chem- 
istry except that the students did better 
when the teachers came from a university 
or private college than from a teachers’ col- 
lege, and when a laboratory manual was 
used. He found that teachers lack under- 
standing of scientific method and the sci- 
entific attitudes, and do little to increase 
their competencies. He found also that the 
students achieve more when the teacher had 
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met the academic and professional qualities 
recommended by science education societies. 

Anderson [5] later extended this study 
to students and teachers in 12 states other 
than Minnesota. The testing device in this 
study however was the experimental forms 
of a World Book Company test for chem- 
istry. As a result of the investigation the 
experimental forms were found to have a 
coefficient of reliability of .88 and .90. In 
general, the findings of this study agree 
with the findings of the Minnesota study 
except for a few minor points. 

Three investigators, namely, Read [69, 
68], Burke [10], and Webb [82,81] stud- 
ied the problem of measuring objectives of 
science education other than factual in- 
formation. 

In the first study [69] Read states the 
hypothesis that “A test of the ability to 
think in the scientific method pattern should 
require the testee to go through the steps 
of the scientific method in order to arrive 
at the correct solutions of the problems of 
the the test. Failure to apply these steps 
should result in low scores on the test.” 

On the basis of this hypothesis Read 
modified the elements of scientific method 
so that their statements reflected discrimin- 
atory choices. A picture test was devel- 
oped to reflect such discriminatory choices. 
Four pictures were printed each on a card, 
and the testee was expected to match a 
series of loose pictures with the ones on the 
card in terms of their extents of relation- 
ship. The relationships were validated by 
a jury of specialists and those matchings 
which received unanimous agreement were 
retained. Two hundred seventy-one pupils 
from grades 8-12 were used to validate the 
final test. Read concludes, although coeffi- 
cients of correlation were below .80, that 
talented students do much better than non- 
talented students and that test techniques 
of this type may well be of value for pre- 
diction of abilities to use scientific method. 

In his second study [68] Read reported 
the development of a test designed as a 
measure for use at the end of a ninth-grade 
course in general science. Textbooks were 
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analyzed to determine the proportional 
amounts of space assigned to the various 
topics. Experimental forms of the test were 
developed and administered to 1613 stu- 
dents in 11 communities from Maine to 
Iowa. He found that (1) a 75-item test 
can be handled in about 40 minutes, (2) the 
ratio of items of biological science to those 
of physical science is about 30 to 70; and 
(3) in general the questions on scientific 
attitude are “valid” if somewhat difficult. 

Burke [10] reports his efforts to formu- 
late, from various studies, a definition of 
critical thinking and to develop a test to 
measure its elements. He lists a series of 
these elements such as the abilities to draw 
valid inferences, to recognize meaningless 
statements, to recognize existence of errors 
in measurement, and to differentiate be- 
tween authoritative and non-authoritative 
sources of information. 

Although no items of major value for 
measuring the ability of critical thinking 
are suggested, a list of items having little 
or no value, and some of low-order value 
are listed. He concludes that the construc- 
tion of physics items for the purpose in- 
tended is most difficult. 

Webb in two articles [82,81] reports his 
efforts to develop a satisfactory measuring 
device for comparing and measuring inter- 
ests in natural-science subjects. He as- 
sembled 136 items that seemed suitable for 
measurement of interest on a five-point 
scale, namely, (1) a very unfavorable atti- 
tude, (2) an unfavorable attitude, (3) a 
neutral or indifferent attitude, (4) a favor- 
able attitude, and (5) a very favorable atti- 
tude. The items were rated by 312 stu- 
dents from various science departments of 
the University of North Carolina. Forty- 
five statements were finally selected and 
when administered by the Likert-technique, 
the odd-even reliability was .81 to .98; 
when administered by the Thurstone tech- 
nique, the odd-even reliability was .89 to 
97. For such a test this extent of reliabil- 
ity seems high. 

The rank ordering of the Thurstone 
scores obtained by 308 students were then 
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compared with (1) science preference 
scores, (2) scores obtained in the major 
sciences, and (3) with the careers chosen 
by the same students. According to Webb, 
the techniques used reflect differences 
among students that cannot be attributed 
to chance. The test itself is available from 
the author. 

It is somewhat disappointing to note that 
in these test investigations the final tangible 
results are not generally available. This 
perhaps indicates the great difficulty in pre- 
paring tests that measure objectives other 
than factual information. Further the poli- 
cies of test publishers in preparing tests 
chiefly for measuring facts further empha- 
size this difficulty. 

What Does Research Indicate About 
Problems of Reading? Lindsey [32] re- 
ports a study conducted in the University 
of Illinois High School as to how reading 
problems were met in a science unit, chosen 
by the students, entitled, “What It Means 
to Live in the World with Atomic Energy.” 
Many reference materials were made avail- 
able; students kept lists of new words, 
names, and places associated with atomic 
energy ; and they checked publication dates 
and authenticity of articles. In addition 
each wrote a report entitled, “What I Have 
Learned About Atomic Energy.” 

The test data (not described) are claimed 
to show that in the group of 40 students 
every one showed more than the expected 
gain in reading for one year. Reading rates 
in some cases dropped, but comprehension, 
ability to locate information, and ability to 
use key words, all improved with gains of 
two months to more than four grades. The 
main value of the report is that it indicates 
clearly that reading problems at the high- 
school level can be improved but specific 
efforts must be made for such improvement. 

Novak [61] contributed a _ subjective 
summary of research studies dealing with 
reading problems in science. He lists the 
criteria for non-readers namely (1) the 
use of finger or lip movements, squinting, 
and twisting the head; (2) the reluctance 
to take reading assignments, (3) the re- 
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fusal to read or speak before the group; 
(4) marked errors in speaking or grammar ; 
(5) inability to paraphrase material; (6) 
excessive questioning with respect to read- 
ing; and (7) inability to follow written 
directions. The special reading problems 
of science were listed as follows: (1) the 
sciences are least helped in vocabulary by 
general reading matter; (2) the terms in 
science have different or more exact mean- 
ings than the same terms in lay reading 
matter, (3) the use of suffixes complicates 
reading problems, and (4) many of the 
common words in science are of a higher 
difficulty than those common to other sub- 
jects. 

Stafford [78] undertook a_ study 
compare the effectiveness of teaching biol- 
ogy in one class with a textbook, and in a 
second with supplemental material only.” 
He built a replica of the textbook that was 
in use, from supplemental materials. The 
first semester one class was taught with the 
textbook, and another with the book as- 
sembled from supplemental materials. The 
groups were rotated the second semester. 
The gains for both groups for both semesters 
were measured by means of the Minnesota 
State Board Examination in Biology for 
1947. The differences in amount of gain 
were not significant. Stafford concluded 
that the time and effort involved in as- 
sembling supplemental materials to replace 
a textbook is not justified by the results 
obtained. 

What Do Studies With Twins Show 
With Respect to Achievement in Science? 
As part of his major study already dis- 
cussed, Anderson [2] studied the achieve- 
ments of pairs of twins, eight pairs of like 
sex, and three pairs of unlike sex. The 
scores they obtained on the biology and 
chemistry examinations were then com- 
pared. He concluded that intelligence is 
not independent of the twin pair to which 
an individual belonged and that achieve- 
ment in all the objectives in science follows 
the same pattern. In other words learning 
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in science and I.Q. depend a good deal on 
heredity. 

What Is the Optimal Method for Teach- 
ing Formula Writing in Chemistry? Colyer 
and Anderson [12] compared the sequence 
method (diagramming the empirical form- 
ula) and the traditional method (match- 
ing radicals mechanically) in teaching 
formula writing in chemistry. Four classes 
were taught by each method and in three- 
fourths of the cases the books used by the 
groups were the same. A pretest and post- 
test in formula writing were administered 
to the subjects. The differences were 
tested by means of the analysis of variance 
and covariance technique, holding constant 
intelligence, as measured by the Otis Quick- 
scoring Mental Tests, Gamma Test: Form 
Am. The difference was significantly in 
favor of the experimental group. This in- 
dicates perhaps the justifiiability of expend- 
ing the additional time in teaching formula 
writing by an inductive technique. 

What Has Research Shown To Be De- 
sirable in Enrichment Techniques in Teach- 
ing Science? Buck [9] carried out a study 
“to determine the effects of certain socio- 
metric teaching techniques, designed to alter 
the climate of the classroom, on the achieve- 
ment of an eighth-grade class in general 
science.” She equated an experimental and 
a control group on the basis of age, number 
of years in the school system, and scores 
on the California Short-Form Test of Men- 
tal Maturity. The control was taught in 
the usual way. The experimental group 
was broken into small groups for laboratory 
and other work by means of the socio- 
metric technique, and a definite attempt 
was made to improve the social climate in 
the classroom. The Cooperative Science 
Test for Grades 7, 8 and 9, Form Y was 
administered to both groups at the end of 
the first semester and at the end of the 
second semester. The differences in gains 
in science knowledge were insignificant, but 
sociometric measurement indicated some 
improvement in the social climate of the 
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class. Buck concludes that improvements 
in social learning do not radiate to academic 
learnings during short periods and _ that 
changes in attitudes require periods of time 
longer than a year. 

Knepp [26] investigated the need for in- 
corporating elements of sex education 
within the framework of a course in biol- 
ogy. For a period of ten years during the 
first-class session devoted to the study of 
the reproductive system, he submitted ques- 
tionnaires to chiefly high-school sopho- 
mores to determine their backgrounds in 
sex education. His findings indicate that 
(1) parents do not do an adequate job in 
sex education because of a lack of personal 
knowledge and an inadequate vocabulary, 
(2) students do not lack information but 
much is faulty or completely false, and (3) 
students will ask honest questions for which 
they would like honest answers. 

He concludes that students need sex in- 
formation that may be provided in a course 
of sex education. 

Miller and Dresden [56] studied the ex- 
tent to which time spent on the study of 
current materials produces desired out- 
comes, and to what extent such outcomes 
may be achieved at the expense of more 
formal subject-matter learning. Over a 
three-year period, one day per week was 
devoted to topics in physics and chemistry 
for which current materials were used as 
basic subject-matter for study. The cur- 
rent materials were collected by both the 
students and the library. The chairman of 
the meeting was a student who presented the 
topic and introduced other panel members. 
The students were compared with those in 
control classes at two other high schools on 
the Cooperative Physics Tests and Cooper- 
ative Chemistry Tests. The differentials in 
scores of the groups were not statistically 
significant. However, on the Time Cur- 
rent Affairs Test the experimental group 
was significantly better. A later follow-up 
on permanence of interests failed to reveal 
any significant data. It may be concluded 
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that the use of current materials for motiva- 
tion is not likely to reduce the achievement 
on the traditional subject-matter learnings. 

Baar [7] evaluated the activity method, 
the problem or scientific approach, and the 
social implications method with respect to 
their relative merits for teaching general 
science. Equated groups of students were 
taught by the various methods and then 
were tested on the basis of growth in deter- 
mining cause and effect relationships; the 
ability to comprehend and interpret scien- 
tific problems, understanding of the social 
implications of science, and ability to reason 
with, and apply scientific principles. His 
results were not statistically in favor of any 
of these methods. 

These studies all seem to indicate the 
potentialities of enrichment of science 
courses by modifications in method and con- 
tent. However the studies indicate that the 
type of enrichment is far less important 
than the fact that enrichment is attempted. 


RESEARCH STUDIES CONCERNED CHIEFLY 
WITH PROBLEMS OF TEACHER TRAINING 


What Is The Status of the Science 
Teacher in Certain of the States? DeLoach 
and Hall [15,16,17] published three re- 
ports concerning the status of chemistry 
teachers in Alabama for 1948-49. The 
data was obtained from the official tran- 
scripts and “accrediment”’ reports on file in 
the State Department of Education. They 
found that (1) teachers of chemistry had 
from 0 to 61 hours of college chemistry in 
their backgrounds, (2) few had well- 
rounded backgrounds in science, (3) many 
had not graduated from college, (4) most 
of them had been trained in state colleges 
and the percentage was increasing, (5) less 
than half taught exclusively in the science 
field, and (6) many taught in fields other 
than science for which they were not quali- 
fied. 

Lee [30] studied the status of the natural 
science teacher in Negro schools in Louisi- 
ana. He sent questionnaires during the 
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second semester of the 1947-48 school year 
to 60 colored high schools listed in the 
Louisiana Educational Directory. Forty 
usable responses were received. Of the 40 
schools only 24 were part of a twelve- 
grade system, 20 were state approved and 
accredited, 13 were only approved, and 3 
were unapproved. Only seven teachers in 
the reporting schools taught science full- 
time, only 18 were certified to teach natural 
science, while 16 were certified in unrelated 
fields. It was concluded that much im- 
provement in the natural-science programs 
of these schools is needed. 

Hadsall [21] undertook a study to reveal 
some of the subjects which graduates of 
California state colleges would be called 
upon to handle. The study summarizes 
the subject combinations of all California 
high-school biology and life-science instruc- 
tors for the school year 1949-50. The data 
were obtained from the 1949-50 number of 
the California School Directory. He found 
that (1) life science was popular as a biol- 
ogy course and consisted of about 70 percent 
health education in some schools, (2) more 
than half of the 169 life-science instructors 
in schools of 500 or less taught four or more 
subjects, and (3) more than half of 671 
biology or life-science instructors taught in 
areas not related to science. He claims that 
weak certification in some places is respon- 
sible for the situation implicit in his findings. 

All these studies seem to indicate that 
the position of science teaching is far from 
being professionalized to the extent that is 
desirable, and that improvements in high- 
school science programs will depend defi- 
nitely on the increased professionalization 
of the position of the science teacher. 

What Does Research Show About the 
Subject-Matter Competence of Teachers of 
High-School Science? Mallinson published 
three related research investigations [37, 
34,45] with respect to the subject-matter 
competencies of student teachers of science. 
In the first report he developed four tests 
of equivalent difficulty in the fields of Biol- 
ogy,Chemistry, Earth Science and Physics 
using items from the New York State 
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Regents Examinations in the respective 
fields. These tests were then administered 
to 79 student teachers who had majored 
in science in five state teachers colleges and 
in one university school of education in the 
Midwest. The scores they obtained on the 
various areas were then analyzed for the 
reliabilities of their differences. 

In the second study the same tests were 
administered to high-school pupils who were 
“majoring in science.” Eighty-three pupils 
from five high schools with enrollments be- 
low 250 contributed usable tests. The 
scores obtained by the high-school pupils 
were then compared with those obtained by 
the student teachers. 

In the third study the scores obtained on 
the various tests by the student teachers 
were compared with the number of credit 
hours of science they had taken in the re- 
spective test areas. As a result of the data 
obtained he concluded that (1) no particu- 
lar field of science seems to be stressed in 
the training of science teachers in any 
school, (2) student teachers are invariably 
trained significantly better in one field of 
science than they are in others, that field 
varying with the student, (3) although be- 
ginning teachers generally teach generalized 
courses in science, and in small schools may 
teach all the sciences, their training in sci- 
ence is not suited to such teaching, (4) 
high-school pupils do as well or better on 
tests involving items of high-school science 
than do the student teachers and that such 
superiority is most evident on questions in- 
volving applications of scientific principles, 
and (5) few hours of college science seem 
to be needed to provide student teachers 
with the factual information they need to 
possess, but many hours seem to be needed 
in order for them to be able to apply that 
information. 

Guba and Anderson [20] published a 


study whose problem was “A. A descrip- 
tion of the typical graduating senior with 
ere 


there may be several factors operating in 


a teaching major in science. 


the education of a typical science major 
that serve to ‘generalize’ his knowledge 
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sufficiently to make of him an adequate 
science teacher. .. .” 

In order to obtain information on the 
problem the scores obtained by 208 gradu- 
ating seniors on the Cooperative Test of 
Proficiency in Natural Science, Form S 
were matched with the student’s grade point 
average, age, sex, courses in high-school 
science and college science, and breadth of 
science training. The seniors were from 
fourteen teachers’ colleges in various parts 
of the United States. 

They found that (1) students are more 
effective in generalizing knowledge if they 
are males, in the upper quarter of the class 
with respect to semester hours of college 
science, and are better than average, (2) 
they are no more successful on the basis of 
age, with respect to the type of college from 
which they graduated, and whether they 
are broadly rather than narrowly trained 
(this latter point is not in harmony with 
the implications of Mallinson’s studies) ; 
and (3) are more successful in compre- 
hending and interpreting applications when 
they are males, young rather than old, and 
better than average. 

Again, they found imbalance in the sci- 
ence training, that is the median student 
had 20 hours in biology, 8 in physics and 
none in earth science. 

These studies indicate definitely a need 
for reevaluation of the extensiveness and 
intensiveness of the academic programs for 
teachers of science. 

Both Pruitt [67] and Mallinson [43] 
conducted similar studies to determine the 
requirements in science of the various states 
for certifying teachers of science. Pruitt’s 
study however covered all fields while Mal!- 
linson’s dealt only with the field of science. 
In both studies the state departments of 
education of the respective states were writ- 
ten for a statement of the requirements. 
In both studies the requirements were given 
for each state and were then summarized. 
In Mallinson’s study the requirements were 
compared with the suggestions for certifica- 
tion made by various professional organiza- 
tions. 
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As a result of their findings they con- 
cluded (1) that there is little uniformity 
in the state requirements in science for 
certification of teachers of science. At least 
seven states have not established such re- 
quirements. Some states require as many 
as sixty quarter hours, or forty semester 
hours for teaching “all sciences” or those 
included under areas such as biological or 
physical science. (2) In general, in states 
that have not established certification re- 
quirements in science, the task is delegated 
to the school districts that hire the science 
teachers, or to the colleges that prepare 
them for teaching. Thus it would seem 
that there is likely to be a lack of uniformity 
in the preparation of science teachers within 
these states. (3) There seems to be little 
evidence that the certifying agencies have 
considered the qualifications desirable for 
supervisors or consultants in the areas of 
science. In only seven states are science 
requirements established for supervisors or 
consultants in science. In several states 
certification for supervisors and consultants 
in science have been established, but the 
requirements do not include courses in sci- 
ence. (4) A comparison of the state re- 
quirements with the recommendations of 
the NSSE and Cooperative Committee of 
the AAAS indicates that in general there 
are great discrepancies. One of the two 
following observations seems defensible : 

Either (a) The agencies responsible for 
certification of teachers have not examined 
these reports and have not incorporated the 
recommendations within the requirements 
for certification of teachers. Or (b) After 
having examined the recommendations did 
not believe that acceptance of such recom- 
mendations was desirable or necessary for 
the effective training of science teachers. 

What Opinions Do School Administra- 
tors Have Concerning the Preparation of 
High-School Science Teachers? Ming [57] 
sent questionnaires to 414 principals and 
169 superintendents listed in the Directory 
of Central School Districts, 1950-51 who 
were employed in schools in communities 
with a population of below 4500. Three 








hundred twelve principals and 55 super- 
intendents responded with their views as 
to.the preparation of science teachers for 
the secondary level. Their views were 
these : 

1. Science teachers should have between 
15 and 18 hours in each of the science areas 
that they are expected to teach. 

2. They should have at least an introduc- 
tory course in such fringe areas of science 
as meteorology, geology, and astronomy. 

3. They should have an extensive train- 
ing in many fields rather than an intensive 
training in one field. 

4. The administrators indicated that in 
about half the schools the science teacher 
will teach in both the junior- and senior- 
high-school sciences and in one quarter of 
the schools may teach in either. Hence 
the necessity of a generalized training. This 
is doubly emphasized in that in but 6 per- 
cent of the schools does any science teacher 
teach but one field of science. 

5. The administrators suggest also that 
science teachers should be able to assist 
with the programs of conservation, health, 
mathematics, and elementary science. 

It is obvious that all evidences for the 
training of science teachers point to the 
same general conclusions. The next step 
would not seem to be “further study,” but 
implementation. 


SUMMARY 


In general, it seems reasonable to conclude 
that this review of the research studies con- 
cerned with the teaching of science at the 
secondary-school level indicates the follow- 
ing : 

(1) As compared with previous sum- 
maries, there seems to be a decrease in the 
number of studies devoted to the determina- 
tion and evaluation of principles of value 
for various courses in high-school science, 
but a great increase in the number of studies 
devoted to evaluating objectives of the 
teaching of science other than the acquisi- 
tion of factual information. 

(2) Much research still needs to be done 
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with the methods for measuring satisfac- 
torily the possession of scientific attitudes 
and the ability to use problem-solving skills. 
Most of the studies merely indicate the 
possibilities for future research. 

(3) Much research needs still to be done 
with the possibilities of integrating science 
materials with other areas of subject mat- 
ter. Few studies have come to grips with 
the problem as to whether such integration 
is desirable or not desirable. 

(4) Many of the research studies are 
unnecessary since the problems on which 
they attempt to provide information are al- 
ready solved. Their findings fail to do 
other than substantiate findings that are 
already accepted. 

(5) A great number of research workers 
need to refine their techniques so that the 
findings, conclusions, and recommendations 
of their studies may have greater degrees 
of validity. In many studies techniques are 
shoddy, or undesirable, while conclusions 
are not consistent with the findings. Fur- 
ther, in some cases the choice of statistical 
techniques could be improved. 

(6) Many articles need to be edited 
more carefully so that they may be more 
understandable. 

(7) Only a few magazines publish re- 
search investigations, the vast majority of 
such investigations being found in Science 
Education. 
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SOME IMPLICATIONS OF RECENT RESEARCH IN THE 
TEACHING OF SCIENCE AT THE ELEMENTARY- 
SCHOOL LEVEL * 


JACQUELINE V. Buck 


Grosse Pointe Public Schools, Grosse Pointe, Michigan 


AND 


GEORGE GREISEN MALLINSON 


Western Michigan College of Education, Kalamazoo, Michigan 


THE PURPOSE 


HE purpose of this study is two-fold: 
(1) to summarize the findings of re- 
search studies in the teaching of elementary 
science published from 1929-1952, and (2) 
to present conclusions and implications that 
seem reasonable in the light of the findings. 


* Paper presented at the Twenty-Sixth Annual 
Meeting of the National Association for Research 
in Science Teaching, Chalfonte-Haddon Hall, At- 
lantic City, New Jersey, February 16, 1953. 


METHODS EMPLOYED 
A search of the literature was made to 
locate all the research studies in the teach- 
ing of elementary science for the period indi- 
cated. The search involved the review of 
all articles listed in Education Index, as 
well as an examination of the catalogues of 
the University of Michigan and Western 
Michigan College of Education for publica- 
tions not listed in Education Index. 
The studies thus located were then ex- 
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amined to determine whether or not they 
met the criteria for science education re- 
search. . The criteria deemed suitable for 
the purpose of this study are those devel- 
oped by the Advisory Committee on Science 
Education Research of the National Asso- 
ciation for Research in Science Teaching to 
the United States Office of Education. The 
criteria are as follows: 


1. The study should be concerned with one or 
more problems that are closely related to the 
teaching of science. Such problems will com- 
monly concern such aspects of teaching as: audio- 
visual aids, classroom instruction, laboratory in- 
struction, camp and field instruction, science club 
work, science course content, equipment and sup- 
plies, examinations and evaluation, objectives and 
philosophy, rooms and furnishings, reading ma- 
terials, science pupils, teacher preparation, and 
the like. 

2. The study should involve the seeking of sol- 
utions to a clearly stated and properly delimited 
problem or group of problems, the development of 
a clear plan of attack on the problems, and the 
methodical following of procedures appropriate 
to the plan. 

3. The study should be thorough enough to ar- 
rive at carefully stated results that have a sub- 
stantial degree of dependability. Statistical pro- 
cedures should be used when the data lend them- 
selves to statistical treatment. 

4. The study may be experimental, analytical, 
or developmental, or a judicious combination of 
these types of studies. 

5. The “term paper” type of study should not 
be reported unless it clearly meets the criteria 
specified above. 


Several limitations of course were ob- 
vious: (1) the studies for all practical pur- 
poses were confined to those published in 
educational journals. Few summaries of 
unpublished studies were used since the 
summaries of such studies in Review of 
Educational Research and in the bulletins 
of the United States Office of Education 
were deemed to be sufficient, and (2) many 
of the studies were difficult to classify as 
being research. However, if in the judg- 
ments of the authors, they could be con- 
sidered as meeting the criteria mentioned 
above to a reasonable extent, they were 
included. 


THE FINDINGS 


For the convenience of presentation, the 
studies reviewed have been classified arbi- 
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trarily into three divisions, namely, Cur- 
riculum, Learning, and Teacher Training. 
The term “recent research” has been de- 
fined arbitrarily as research reported during 
the period from 1929-1952. The elemen- 
tary-school level has been construed to in- 
clude grades one through eight. 


RESEARCH STUDIES CONCERNED CHIEFLY 
WITH PROBLEMS OF CURRICULUM 


What is the historical background of the 
teaching of science at the elementary-school 
level? In 1933, Weller and others [78] 
made a survey of the status of science in 
the schools of seven cities in seven states 
representing various areas of the country. 
Questionnaires designed to elicit informa- 
tion as to instructional policies in elemen- 
tary science were sent to selected rural and 
urban schools in these areas. In general, 
the responses indicated that in about three- 
fourths of the schools instruction in elemen- 
tary science was handled by the classroom 
teacher, rather than by science specialists. 
In approximately forty per cent of the 
school systems some in-service training in 
science was available for the assistance of 
teachers ; about one-half of the experiences 
in elementary science were organized on a 
unit plan; and in about three-fourths of the 
schools the respondents believed that inter- 
est in science was increasing. 

The only historical study available was 
one by Rumble [63] that dealt with the 
growth and development of junior high 
school science. He studied the growth of 
science education at the later elementary 
and junior high school levels over three 
decades, from 1827-1857. He found that 
in the early years of science at these levels 
there was an emphasis on geology, geogra- 
phy, and astronomy. In the semi-private 
schools the curriculum varied with the de- 
mands of the parents. Gradually, more 
field work, especially botany, was intro- 
duced with a great deal of emphasis on the 
identification of plants. The objective of 
the instruction was “mental discipline.” 
The study reveals a gradual increase in the 
amount of science offered at this level, more 
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emphasis on oral lessons, and an increased 
use of visual aids. 

Quaintance [57] reported the history and 
development of elementary science in the 
state of Oregon. The study was made one 
year after the introduction of a unified 
state-wide program of elementary-school 
science. Questionnaires were distributed 
through the county superintendents to the 
teachers. The results indicate that most 
teachers agreed with the desirability of of- 
fering science on the elementary-school 
level, but they did not believe that they 
taught it as effectively as it should be taught. 

Pruitt [56] compared the status of sci- 
ence at the elementary level in this country 
with that in England and found that, in 
general, the importance of elementary sci- 
ence was well established in both countries 
at the time of the study. However, little 
time was allotted to the study of science, 
and in general, no specific textbook was 
used. In both countries the purpose of the 
course was “to give information that will 
be of value to the individual when he be- 
comes an adult.” 

In general these studies indicate that the 
desirability of teaching science at the ele- 
mentary-school level is accepted, but the 
actual practice is far behind that which is 
desirable. 

What are the objectives of teaching ele- 
mentary-school science, and how may they 
best be attained? In an attempt to summa- 
rize the thinking of the authorities in the 
field, Russell [65] sent questionnaires to 
fifty-one well-known science educators to 
obtain their opinions with respect to the 
teaching of science. From the replies it 
was found that a vast majority believed 
that the course should (1) emphasize an 
appreciation of the environment, (2) con- 
sist of a combination of natural and physi- 
cal sciences, and (3) should meet the child’s 
need for an understanding of the principles 
of science. The group was divided about 
equally as to (1) whether the course should 
be taught by the regular teacher or by an 
expert, (2) whether the course should be 
organized around science concepts or com- 
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bined with other elementary-school subjects, 
and (3) whether a single textbook or many 
reference materials should be used for in- 
struction. 

Otto [53] reviewed a number of research 
studies concerned with the problems of 
teaching science and health in the elemen- 
tary schools. He cites Breckenhoff [11], 
who surveyed fifty city and state courses of 
study in elementary science. Her survey 
revealed a wide variation in the objectives, 
content, organization, and methods of teach- 
ing elementary science. A concomitant 
survey of the contents of a large number 
of elementary-science textbooks indicated 
that the most common areas included con- 
cerned food, shelter, physical care, work, 
community life, and communication. 

Otto also described some research in 
progress concerning the selection of teach- 
ing objectives for elementary science. They 
consist of selecting objectives, (1) based 
on the general purposes of education, (2) 
based on the principles of science, (3) based 
on nature study, and (4) based on common 
areas of living. He concluded that each 
method has merit and it is probably best 
to make use of all of them. 

Palmer [54] compared the science objec- 
tives and content in one hundred ninety- 
three schools in 1939 with the findings of 
similar studies made in 1925 and 1905. He 
found a general trend away from the study 
of specific organisms, but that elementary- 
science still did not cut across subject- 
matter boundaries to the optimal extent. 
He believes that these findings reveal some 
progress, but that much needs to be done 
to make science in the elementary grades 
truly functional. 

All of these studies reveal the lack of 
well-defined objectives in the teaching of 
elementary-school science, a situation that 
seems to characterize the developmental pe- 
riod of any phase of the school curriculum. 
However, the studies do tend to indicate 
a gradual trend away from the teaching of 
isolated facts and a general shift toward the 
teaching of large units of functional subject 
matter, with the major aim of instruction 
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being to help the child become familiar with 
his environment. 

What is the content of the course in ele- 
mentary-school science, and how is this con- 
tent determined? Robertson [61] attempted 
to determine the principles of science suit- 
able as goals of instruction in the elemen- 
tary grades. He developed a set of criteria 
for selection of the principles and then ana- 
lyzed periodicals, textbooks, and theses us- 
ing the criteria as guides in obtaining a list 
of principles. The list in turn was sub- 
mitted to a jury of experts for rating as 
to the suitability of the principles as goals 
of instruction. The final list included one 
hundred thirteen principles. 
there was a great lack of uniformity in the 
phraseology of the principles in the various 


However, 


sources, and a wide range of opinion among 
the judges with respect to their suitability. 

A survey of thirty courses of study in 
elementary science was made by Gil- 
bert [24] for the purpose of determining 
the topics that are presented in elementary 
science and the levels at which they appear. 
She found little agreement with respect to 
the kinds of topics presented and with 
their grade placements. She concluded that 
there was evidence of change and growth 
in the science curriculum in the elementary 
school but that elementary science is still 
in the developmental stage. 

A survey similar to that of Gilbert’s was 
made by Thurber [73]. He studied twenty- 
seven outlines for Nature Study and ele- 
mentary science. However, in addition, he 
attempted to summarize some of the weak- 
nesses in writing courses of study as well as 
offering suggestions for correcting such 
weaknesses. He suggests that (1) subject- 
matter be selected on the basis of suitability 
and organized to allow for the growth of 
students, (2) activities be practical and 
clearly described in order to give assistance 
to the untrained teacher, and (3) that 
more individual activities be included. 

Sisson [68] attempted to develop a tech- 
nique for selecting subject matter for gen- 
eral science so as to assure that it would 
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“serve efficiently in satisfying the needs of 
the pupils.” He analyzed five seventh- 
grade textbooks of general science to deter- 
mine the major subject-matter topics found 
in them and the relative amount of space 
devoted to them. He then tested two sixth- 
grade classes using a “comprehensive mul- 
tiple-choice achievement test’ in science. 
He used the results of the test together with 
reports of observations of teachers to deter- 
mine the children’s knowledge of the topics 
in science before entering the seventh 
grade. He also tested a ninth-grade group 
in the same way in order to compare their 
subject-matter knowledges with those of 
the sixth graders. In addition, he used a 
check-list on which the parents of the pupils 
in the groups indicated the interests in sci- 
ence they observed in their children. 

He concluded (1) that the seventh grade 
textbooks vary widely in content, (2) that 
the sixth-grade pupils have many wrong 
conceptions of the information presented in 
the books, chiefly in the fields of physics 
and chemistry, and (3) that since the scores 
of the ninth graders were relatively low, 
many of the concepts should be presented 
at an earlier level than is the current prac- 
tice. He also found that students’ interests 
are somewhat controlled by the home en- 
vironment, and that parents believe that 
pupils’ needs are related chiefly to the prob- 
lems of health and physical care. The re- 
port of the study does not indicate clearly 
the evidence used in making the conclusion. 

Matteson [46] carried out a study con- 
cerning the knowledge of science possessed 
by pupils entering the seventh grade. He 
administered a “free-response test” cover- 
ing the facts usually found in textbooks of 
elementary and junior-high-school science 
to 573 pupils entering the seventh grade. 
Four groups of students were tested, one 
of which had received a structured program 
in science, while the other three had received 
only incidental science instruction. His 
findings indicated that (1) there was little 
difference between the science knowledge 
possessed by the pupils who had received 
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the formal training and those who had not, 
and (2) there was no evidence to indicate 
that the topics measured had been covered 
adequately in elementary school. Hence, 
the belief that seventh grade science is 
merely a repeat of elementary-school science 
is not supported by this study. 

McCollum [47] hypothesized that the 
planning of meaningful activities in elemen- 
tary science depends on the knowledge and 
understanding of the level of maturity of 
the pupils. Hence, he devised a technique 
for determining these levels as they are re- 
lated to a knowledge of principles of nat- 
ural science. He utilized an individual 
interview technique with 324 children in 
which he asked the children questions re- 
lated to the meanings of 122 pictures and 
other science materials. He found that a 
change in level of maturity could be de- 
tected by this method, and that the tech- 
nique also could be used to detect science 
misconceptions and science “readiness,” all 
of which are helpful in planning elementary 
science activities. 

The difficulty levels of certain concepts 
of elementary science were studied by 
Bailey [3]. The concepts selected were 
those dealing with the comprehension of 
the principle of power. Groups of sixth-, 
seventh-, eighth-, and ninth-grade students 
were equated with respect to I.Q. and read- 
ing ability. They were then given a pre- 
test of science knowledge, instructed in the 
unit on power, and given a final test. It 
was concluded from the results of the study 
that (1) the comprehension of certain con- 
cepts is definitely related to age and I.Q., 
(2) that factual material is more easily 
comprehended than principles, and (3) the 
ability to reason depends on mental age. 

Hill [31] carried out a study to investi- 
gate the appropriateness of some of the sug- 
gested objectives of elementary science. 
She made a list of twelve objectives of sci- 
ence and then asked a group of teachers, 
who professed agreement with such objec- 
tives, to record the responses pupils made 
during the course of science discussions. 
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The types of remarks were used to evaluate 
the appropriateness of the objectives. If 
the children made remarks pertaining to 
the objective, the objective was considered 
to be an appropriate one for elementary 
science instruction. She concluded that the 
quality of the pupils’ responses can be used 
to evaluate the objectives of science instruc- 
tion and that appropriateness is based not 
only on the frequency of the type of re- 
mark, but also on its “goodness.” The 
methods used were chiefly based on obser- 
vations of individual teachers and hence the 
conclusions are not statistically verifiable. 

An analysis of these studies concerned 
with the selection and placement of science 
experiences indicates a great lack of agree- 
ment. It is evident also that an attempt to 
to select the proper grade level at which 
these topics should be introduced is some- 
what futile. Research tends to indicate that 
growth in learning is continuous, and that 
the pattern differs from one child to the 
next. Hence there is no definite age level 
at which specific science experiences can be 
taught most appropriately. 

What are some of the characteristics of 
elementary-science textbooks and other sup- 
plementary teaching materials? The read- 
ing difficulty of science textbooks prepared 
for grades four, five, and six was studied 
by Mallinson and others [43]. Word sam- 
ples from five series of books were analyzed 
for level of reading difficulty by means of 
the Flesch formula [22 The study re- 
vealed that in general, most of the text- 
books would be difficult for some of the 
students for whom they were designed, and 
some would be difficult for all. The study 
indicates also that no provision was made 
for growth in reading ability during the 
school year, since the samples analyzed from 
the early parts of the book were likely to 
be as difficult as those appearing at the ends. 

Pella [55] carried out a study to deter- 
mine the development of concepts of ele- 
mentary science that appeared in five widely 
used series of elementary textbooks. He 
first analyzed them with respect to the kind 
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and number of concepts and topics they 
contained, and then with respect to the 
grade placement of the concepts. He found 
that there was a fair degree of agreement 
as to the general areas covered in the vari- 
ous textbooks, but that the books at any 
level varied greatly with respect to the par- 
ticular topics and concepts contained in 
them. 

The changes in content in one series of 
textbooks in elementary science was studied 
by Michals [49]. The contents of a series 
published in 1932 were compared with those 
in a series published in 1946 (written by 
the same senior author). Several changes 
in subject matter were found, and the in- 
vestigator concluded that the changes re- 
flected a desire on the part of the author 
to develop a continuous science program in 
elementary-school consistent with the 
growth and development of the child. 

Read [59] analyzed 131 basic readers to 
determine their science content. He found 
that 16.59 per cent of the material in the 
readers was related to science, the largest 
proportion of which was devoted to biologi- 
cal topics, chiefly to the discussion or ani- 
mals, 

In an attempt to determine the value of 
professional journals in helping teachers 
to teach elementary science, Zintz and Kam- 
bly [82] analyzed 106 elementary-science 
units appearing in twelve periodicals. They 
found that, in general, the objectives of 
these units are well defined, they make ex- 
tensive use of the materials in the environ- 
ment, their material is often integrated with 
other elementary-school subjects. they 
often suggest visual aids, but that there 
is little agreement concerning the grade 
level placement of the materials. 

Newland [51] analyzed a sampling of the 
issues of eleven popular magazines pub- 
lished from 1921-1930, for allusions to sci- 
ence. They were studied to determine the 
types and frequencies of the allusions, and 
it was found that most of the references 
were related to the general fields of health, 
foods, or household appliances. He con- 
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cluded that science teaching should be 
slanted toward these areas, since one of 
the aims of science instruction is to make 
it possible for people to understand the 
science material found in popular reading- 
matter. 

In summary, the literature indicates that 
the growth of elementary science has stimu- 
lated the appearance of many new text- 
books. Further, the growth has stimulated 
a number of research studies related to the 
characteristics of the books. These studies 
reveal a general agreement with respect to 
the subject-matter areas covered by the 
books, but little consistency with respect to 
the grade placement of the material. Read- 
ing difficulty studies indicate that in gen- 
eral, the books are too difficult for the 
students for whom they are written, and 
few authors seem to make provision for 
growth of reading ability. It also appears 
that popular magazines may be the source 
of many materials for elementary science. 

What are the science interests of elemen- 
tary-school children? The interests of 
junior-high-school students were studied 
by Blanc [10] by means of the question- 
naire technique. He administered a list of 
205 items based on the current objectives 
of science teaching to a group of 486 
seventh-, eighth-, and ninth-grade students. 
He then calculated the percentage of “yes” 
and “no” replies to the items and used the 
differences in percentage as an indication 
of interest or disinterest. He then classi- 
fied the items into three areas, biological, 
physical, and social. He found that (1) 
the biological areas provided interest for all 
levels, (2) the physical science topics were 
of great interest to all boys, but of only 
moderate interest to the girls, and (3) the 
social areas of science were not as interest- 
ing as the other two science areas men- 
tioned. 

VonQualen and Kambly [76] attempted 
to determine children’s interests through a 
study of their choices of reading material. 
They selected 117 books of the fourth, fifth 
and sixth grade levels, classified them as to 
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the areas of science subject matter they in- 
cluded, and then placed them in various 
elementary-school classrooms. The chil- 
dren were given an opportunity to examine 
and read the books, and their selections 
were used as a criterion of interest in a 
particular area of science. The authors 
state that there were many variables in the 
study that were uncontrolled, but they be- 
lieve that within the limits of the survey 
the most popular areas included: ancient 
animals, science and industry, transporta- 
tion, general science, living animals, and 
electricity and magnetism. The least pop- 
ular were conservation, light, cloth, astron- 
omy, weather, plants, and the earth’s crust. 

The nature interests of pupils were stud- 
ied by Stevenson [71] who first adminis- 
tered an interest self-rating sheet to 119 
children in grades four, five, and six, and 
then gave them a chance to observe all the 
objects listed on the sheets. Following 
the observation, the children again rated 
their own interests. From the results he 
concluded that the children were interested 
in objects of nature, particularly living ani- 
mals and the unusual, spectacular things; 
and that their interests varied from time 
to time. 

Fitzpatrick [21] also made a study of 
the avowed interests of pupils. He con- 
structed four similar lists each containing 
100 different items. Half the items con- 
cerned biological topics, half physical sci- 
ence. All the lists included the same types 
of items, but they were phrased in differ- 
ent terminology so that the consistency of 
interest could be studied by comparing the 
responses to items on the four different lists. 
The lists were submitted to 199 pupils, 
ranging from the fifth-grade level to grad- 
uate school. The different forms of the 
test were administered at intervals of three 
months. The findings indicated that the 
interests of all the individuals changed at 
least in so far as their responses were con- 
cerned, and that the amount of change (ap- 
proximately forty per cent) was about the 
same at all the age levels tested. He con- 
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cluded that interest is hard to identify and 
evaluate and hence is difficult to use as a 
motivating force in teaching. 

Bingham and West [9], citing Drill [20] 
reviewed a study of children’s interests as 
revealed in their free discussion periods. 
They analyzed 47,300 verbal contributions 
of 10,453 children, and found that (1) forty 
per cent of all the remarks they made were 
related to science phenomena, (2) boys in 
general are more interested in science than 
girls, and (3) the whole group favored 
biological areas slightly more than physical 
science. 

Johnson [33] studied the reading inter- 
ests of children as they relate to the sex 
and grade level of the child. A total of 
1,856 children in grades five through eleven 
filled out report forms concerning their 
reading outside of school work. He found 
(1) that most of the children read news- 
papers and magazines, and a large percent- 
age of them read books, (2) sex and age 
apparently bear a significant relationship to 
the time spent in reading, but children as 
a group spend more time reading than 
adults, (3) science is one of the more popu- 
lar reading areas for men and boys, but 
not for girls and women, and (4) the rec- 
ommendation of a friend appears to be 
the most important factor in the selection of 
books with both children and adults. 

Although studies reveal that the specific 
interests of elementary students change rel- 
atively rapidly, one of their primary general 
interests is in the field of biology, particu- 
larly the study of animals. Boys seem to 
have somewhat greater interests in science 
than girls, especially in the physical science 
field. 

Can science be integrated with other ele- 
mentary-school subjects? Mallinson [42] 
made an analysis of elementary-school sci- 
ence and geography textbooks to discover 
what similarities, if any, existed in the sub- 
ject-matter areas of the two courses. He 
found that similarities did exist in the areas 
of agriculture, air, the earth as a planet, 
forests, fishing, mining, and trade and 
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transportation. He concluded that where 
similarities existed, the two courses could 
be justifiably integrated. 

Of what value are films in the teaching 
of elementary science? Mallinson [39] at- 
tempted to select for each of the areas 
of general science (as outlined by Cur- 
tis |17]) those films which, in the opinion 
of the reviewers, contributed best to the 
major objectives of elementary-science 
teaching. Fiims listed in the Educational 
Film Guide were reviewed by the author 
and a specialist in elementary education and 
were rated by them with the aid of an 
evaluation sheet. Those films judged as 
“excellent” or “acceptable” were included 
on the final list of suggested films. 


RESEARCH STUDIES CONCERNED CHIEFLY 
WITH PROBLEMS OF LEARNING 


What science concepts can be learned by 
elementary-school children? Haupt under- 
took a series of studies to determine what 
concepts of science are most familiar to 
young children. In the first study [28] he 
employed a “free conversation method,” 
asking twenty-five first-grade children to 
discuss selected topics dealing with con- 
cepts of hot and cold. They discussed three 
main areas, namely, the production of heat, 
the effects of hot and cold, and the use of 
thermometers. He found that most chil- 
dren are familiar with the sources of heat 
energy and the action of thermometers, but 
they can’t explain the phenomena involved. 
There appears to be an important influence 
of environment on their knowledge. 

In another study Haupt [29], [30] 
worked with first-grade children in an ef- 
fort to obtain information concerning their 
concepts of the moon. He determined by 
free discussion that children’s concepts 
could be classified into five main areas, 
namely, surface and composition of the 
moon, size, motions, moonlight, and phases 
of the moon. He then questioned the chil- 
dren individually, asking fourteen leading 
questions concerning these topics. From 
an analysis of the replies, he concluded that 





: [Vor. 38, No. 1 





teachers should (1) call attention to the 
markings on the moon, (2) discuss its 
structure and size in relation to objects in 
the child’s environment, and (3) discuss 
its movement in relation to the earth. 

The third of this series [27] dealt with 
children’s concepts of magnetism. Haupt 
again questioned children individually and 
analyzed their remarks. The accuracy of 
responses was noted, and these data were 
studied to determine any pattern of devel- 
opment from grade level to grade level. 
It is interesting to note that he found a 
striking parallelism between the develop- 
ment of children’s thinking regarding mag- 
netic phenomena and the development 
through the history of civilization of the 
understanding of magnetism. 

Silano [67] carried out a study of chil- 
dren’s remarks concerning magnetic phe- 
nomena with the assumption that one can 
best teach by utilizing the particular con- 
cepts held by children. Thus he observed 
first- and third-grade children in an at- 
tempt to determine the concepts they held 
regarding magnetism. The children were 
allowed to experiment with magnets and 
their unsolicited remarks were recorded and 
analyzed. It was found that the first-grade 
children were concerned primarily with 
what happened, while the third graders 
were more concerned with why certain 
things happened. The author believes that 
such direct activities are more valuable than 
discussions alone in identifying children’s 
concepts, although he offers no objective 
evidence in this study to support this claim. 

A summary of the studies concerned with 
the concepts of science held by elementary- 
school children indicates that the free-dis- 
cussion and individual interview techniques 
are both valid means of obtaining informa- 
tion-concerning the concepts. There also 
appears to be a relationship between age and 
the kinds and complexity of the concepts 
held by children. 

How can science teaching modify the at- 
itudes of elementary-school children? Vick- 
lund [75] carried out a study to discover 
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the extent to which superstitious beliefs of 
pupils in general science could be eliminated 
as a result of the study of a unit dealing 
with superstitions. He made a collection 
of the most common superstitions and mis- 
conceptions, including many that were na- 
tive to the community, and he constructed 
a unit of study and a 100-item true-false 
test based on them. The test was admin- 
istered as a pre-test to 128 pupils. The 
class then studied the unit and was again 
tested. It was found that direct teaching 
did help to eliminate superstitions and mis- 
conceptions, as evidenced by the fact that 
there was a mean loss of 10.7 beliefs per 
pupil on the retest. It was also noted that 
misconceptions about health and mental 
telepathy were among the most difficult to 
eliminate, while those concerning weather 
were relatively easy to eliminate. The home 
appeared to be one of the influential sources 
of science superstitions and misconceptions 
held by the students. 

Another study designed to determine the 
extent to which attitudes could be modified 
by stressing them in teaching was carried 
out by Lichtenstein [35]. He selected as 
a basis for his work one of the desirable at- 
titudes included in the Baltimore Science 
Curriculum Outline, namely, “a feeling of 
satisfaction in getting outdoors.” He 
equated two groups with respect to mental 
age, chronological age, educational age, eco- 
nomic status, and grade level. In one group 
the teacher stressed the attitude, while the 
second (control) group was taught in the 
traditional manner, without the stress of 
the attitude. Changes in attitudes were 
measured by having the students indicate 
their perference for types of trips (by bal- 
lot), and by having them keep diaries of 
their out-of-school activities for short pe- 
riods at the beginning and end of the ex- 
periment. 

It was found that the stress in teaching 
did not have a significant effect on the stu- 
dents’ preference for outdoor activities, and 
that such external factors as seasons of the 
year seemed to be more influential. Hence, 
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it was concluded that the modification of 
attitudes by stress in teaching is dubious. 
The conclusion might have been more sig- 
nificant if the author had developed a more 
valid technique for measuring change of 
attitude. 

Lockwood [36] carried out a study to 
determine if nutrition education would in- 
fluence and change the food habits of chil- 
dren. The study was divided into three 
parts, one dealing with elementary school, 
one with junior high school, and the third 
with high school students. This particular 
report is concerned with the elementary 
study. Dietary surveys were made at the 
beginning of the study to determine the 
eating habits of the children. They were 
repeated during the course of instruction 
and again at the end of the period. Six 
schools were used, in two, the control 
groups, no particular emphasis was placed 
on nutrition education; in two the teachers 
were given assistance in teaching nutrition 
by receiving various teaching aid materials ; 
and in the last two schools the teachers 
received extensive aid in the form of work- 
shops, conferences, and demonstrations in 
the teaching of nutrition. 

The two schools that received the exten- 
sive aid showed evidence on the dietary 
surveys that the eating habits of their pupils 
were much improved as compared with 
those of the other two groups. It was felt 
that the program resulted in improved 
health, greater emotional stability, and im- 
proved attitudes of the children. 

Weller [77] conducted a study to deter- 
mine the attitudes and skills that could be 
expected to be developed in elementary- 
school science. In the first part of the 
experiment two true-false tests, one for at- 
titudes and one for facts, were constructed 
for two sixth-grade science units. The 
tests were used as pre- and final tests. 
During the instruction period an attempt 
was made to direct the attention of the 
students to attitudes as well as to factual 
knowledge. A comparison of the test re- 
sults revealed that equal gains were made 
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in both the learning of facts and changes 
in attitudes. 

In a second experiment, six equated 
groups were used; in three of the groups 
stress was placed on attitudes, superstitions, 
and techniques of observing and drawing 
conclusions ; in the other three groups only 
facts were stressed. A comparison of the 
results on the pre- and finaletests of super- 
stitions, facts, and attitudes showed a sig- 
nificant difference in attitudes favoring the 
experimental group. The author concluded 
that attitudes and skills could be developed 
with conscious effort, but they couldn’t be 
expected to develop as concomitants of mere 
teaching of facts. 

The above studies relating to the teaching 
of attitudes seem to indicate, in general, 
that desirable attitudes can be developed in 
young children in elementary-school science 
programs. However, conscious effort must 
be made by the teacher to insure the de- 
velopment of the attitudes, since they do 
not seem to be developed incidentally to 
the teaching of facts. 

What are some of the current methods 
of teaching elementary-school science? 
Robertson [60] carried out an experiment 
to compare the relative effectiveness of a 
“study-guide” and a “developmental dis- 
cussion” method of teaching science in the 
fifth grade. He selected six units of work 
in elementary science and then taught one 
group by the developmental discussion 
method, in which discussions were based on 
children’s interests. He taught the other 
group with the study guides prepared by 
the author. With the guides, the children 
worked individually, receiving aid from the 
teacher when needed. The groups were 
equated with respect to reading ability and 
previous science achievement, and the fac- 
tors of length of study, subject matter, 
teacher, and dates of presentation of ma- 
terial were held constant. In addition, the 
groups were rotated during the course of 
the experiment. 

The children were tested for immediate 
and for delayed recall. It was found that 
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the discussion group did slightly better on 
both tests, although the results were not 
statistically significant. He concluded that 
the extra work involved in the construction 
of the study guides was not justified in 
terms of the outcomes of instruction. 

A study was conducted by Russell [64] 
for the purpose of determining the basic 
methods of teaching elementary science, and 
the relative value of each. From a review of 
over 500 references, he determined four 
basic teaching methods: (1) the incidental 
method, (2) definitely planned units, (3) 
subject-core units, and (4) science concept 
units. Fifty-one well-known science edu- 
cators were then asked to comment on the 
four methods, and to suggest schools where 
good elementary science programs could be 
observed. The tabulations of the resulting 
comments indicated that the majority of 
the specialists favored the science concept 
method, and about one-half of the recom- 
mended schools used that method. Some 
schools stated that they were forced to use 
the incidental method because of lack of 
equipment. 

The integration of science with mathe- 
matics at the seventh- and eighth-grade 
levels was investigated by Gorman [25]. 
He selected a science and a mathematics 
textbook and from them determined com- 
mon topics of study. With the resulting 
materials he constructed workbooks consist- 
ing of problems and activities for the in- 
struction of the experimental group. The 
control group studied science and mathe- 
matics independently, but covered the same 
subject matter topics. The groups were 
equated with respect to a “promotion quo- 
tient” based on mental age, educational age, 
and chronological age. The results of the 
study, based on a comparison of achieve- 
ment test scores, indicated no appreciable 
difference in the effectiveness of the two 
methods of instruction. 

Several studies have been carried out with 
respect to techniques of teaching designed 
to improve learning. One was an experi- 
ment conducted by Silano [66] in which 
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he attempted to test the results of using 
drawings as learnings aids. He selected 
two groups of seventh-grade students and 
tested them to determine their knowledge of 
airplanes. One group was then given instruc- 
tion about airplanes in the traditional man- 
ner; the other group was given the usual 
instruction and in addition was taught how 
to draw a well-proportioned airplane. The 
two groups were again tested concerning 
their knowledge of airplanes, and it was 
found that the experimental group missed 
fewer questions than the control. How- 
ever, since only a very small number of 
students was used in the study, and the 
groups were not equated in any way, about 
the only valid conclusion that could be 
drawn from the study was that with in- 
struction, a group of elementary children 
could be taught to make reasonable repre- 
sentative drawings of airplanes. 

Baker [5] studied the reactions of ele- 
mentary pupils to science experiments by 
conducting a series of demonstrations be- 
fore 234 children in grades three, four, five 
and six. No explanation or comment was 
given during the experiment, but following 
each demonstration the children were asked 
to write the answer to the question, “What 
happened in the experiment, and why did 
it happen?” It was found that (1) many 
children could interpret experiments and 
generalize without the help of the teacher, 
(2) both sexes could interpret equally well, 
and (3) certain kinds of experiments were 
more easily interpreted than others, de- 
pending on such factors as apparatus used, 
and the child’s familiarity with related phe- 
nomena. 

A similar study was conducted by 
Oakes [52]. He presented various science 
concepts to 153 children in kindergarten, 
grades two, four, and six. Some concepts 
were presented as experiments, some verb- 
ally, and the children were asked to explain 
the phenomena. Their responses were ana- 
lyzed and compared with those of adults 
with reference to the same phenomena. The 
results of the study indicated that every 
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experiment elicited a wide variety of re- 
sponses, and each child gave many answers 
to the various questions. The study re- 
vealed no evidence to support the view that 
there are definite stages in children’s think- 
It does, 
however, indicate that the understanding of 


ing with relation to their age. 


relationships does appear to increase with 
age. Hence, he concluded that learning is 
gradual and concomitant, not “serial’’ or 
“saltatory.” 

Mullen [50] analyzed the reactions to 
certain living animals exhibited by children 
at different grade levels in an attempt to 
classify the kinds of reactions and to iden- 
tify general patterns of reactions. Four 
hundred children from five grades observed 
any one of nine different species of animals, 
on three separate occasions. An analysis 
of their observations and questions revealed 
that (1) their chief interest centered around 
the bodily structures and actions of the 
animals, (2) most of their reactions were 
in the form of questions, (3) all children 
carried on “perceptual thinking,” and (4) 
a sequence in the complexity of mental reac- 
tions could be traced from the younger 
children to the older ones. 

Haupt [26] reported the results of an 
experimental study in which the philosophy 
of science education, as set forth in the 
Thirty-first Yearbook of the National So- 
ciety for the Study of Education was ap- 
plied in an elementary school. He selected 
one objective of instruction, namely, the 
consideration of energy relationships be- 
tween the sun and green plants, and used 
this as his basis of teaching. He equated 
and pre-tested groups of children in grades 
one through six, instructed them with re- 
spect to the objective, and then retested 
them. He concluded that the same instruc- 
tional objective could be used at all grade 
levels ; that the same mental activities occur 
at all levels, differing only in complexity ; 
that children generalize at all levels; and 
that their degrees of attainment could be 
tested and verified. 

These studies concerning the methodol- 
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ogy of elementary science instruction indi- 
cate that the effective teaching of science 
demands definitely organized experiences, 
rather than the reliance on incidental teach- 
ing methods. Most experts seem to favor 
the organization of science around cores or 
units of subject matter, with the supple- 
mentation of instruction with such aids as 
drawings, experiments, discussions, and 
demonstrations. As yet, there appears to 
be no experimental evidence to indicate the 
value of the integration of science with 
other elementary school subjects. 

What are the current practices and prob- 
lems related to the evaluation of the out- 
comes of instruction in elementary-school 
science? The problem of evaluating the re- 
sults of learning has long been an im- 
portant one in education. 
several research studies 
ducted in this area with reference to ele- 
mentary science. Word and Davis [80], 
[81] carried out a study with three groups 
of seventh-grade students in which they at- 
tempted to measure acquisition and reten- 
tion information. 
structed objective tests designed to measure 


In recent years 
have been con- 


of science They con- 
recall of facts, ability to explain scientific 
phenomena, and ability to draw conclusions. 
The tests were administered several times 
during the semester, and were designed to 
measure acquisition and recall simultane- 
ously. Then the testing was repeated in 
September to measure retention over the 
summer vacation. 

It was found that, in general, units con- 
taining descriptive material were easiest for 
students to learn. On the tests of retention 
over the summer, it was concluded that the 
greatest loss occurred in the ability of the 
students to draw conclusions, though there 
was a relatively high degree of retention 
with all of the material. The most striking 
finding was that “individual differences 
seemed to increase markedly during the 
the 


much less information proportionately than 


summer poorer students retaining 


the good students. 


A technique for appraising behavior in 
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children in science is outlined by West [79]. 
He investigated briefly the various methods 
of appraisal commonly used, selected the 
most appropriate for his purpose, adapted 
it to a teaching situation, and then studied 
the results of using it. The “controlled ob- 
servation” technique was the method of 
evaluation employed. This technique in- 
volves a time sampling study of behavior 
of a group or an individual. The observa- 
tions were made in terms of defined units of 
behavior, each unit being defined so that it 
was easily recognized and recorded. The 
records were then summarized to yield 
The 
author believes that such a tabulation re- 
veals the kinds and amounts of individual 
responses and makes possible the diagnosis 
of individual needs. 


scores describing positive behaviors. 


Disadvantages of such 
a system of evaluation are the lack of norm- 
ative data and the time element involved. 

In an attempt to test the ability of chil- 
dren to use data, Arnold [1], conducted an 
experiment with fifth- and sixth-grade pu- 
pils. He constructed a test designed to 
measure the ability to make intelligent use 
of data, the test situation consisting of writ- 
ten situations in which pupils judged 
whether certain data were relevant to a 
given question. The test of twelve items 
was given to two groups of students in 
December and again in March. With one 
group of students definite instruction was 
given in the better use of data, while the 
control group received no such instruction. 
It was found that the experimental group 
grew, with the respect to the ability to use 
data, as much in three months as they would 
in nine months instruction. It 
was concluded, therefore, that the intelli- 
gent use of data and critical thinking can 
be taught with conscious effort at the fifth- 


without 


and sixth-grade levels; and that this ability 
can be measured. 

A study designed to reveal sex differ- 
ences in achievement in general science was 
carried out by Smith [69]. He surveyed 
ten textbooks in general science to select 


common subject-matter topics, and with 
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this material constructed an objective test. 
The test was then administered to 300 boys 
and girls in six widely scattered states fol- 
lowing a year of instruction in junior-high- 
school science. It was found that the sub- 
ject as a whole appears to be much easier 
for boys than girls. With biological ma- 
terial, there was no difference, but with 
physical science, the boys had higher test 
scores. 

Studies involving evaluation seem to in- 
dicate that there are several methods used 
to measure the outcomes of elementary- 
science instruction. 
objective tests and various observational 
techniques. In addition, it appears that it 
is possible to measure growth and develop- 
ment in skills and attitudes, as well as the 
acquisition of factual information with chil- 
dren of the elementary-school level. 

How effective are the various sensory 
aids that are used in the teaching of ele- 
mentary-school science? Several studies 
have been undertaken to measure the rela- 
tive values of films as teaching aids. One 
study, conducted by Maneval [44], was de- 
signed to determine the effectiveness of 
sound films as compared with silent films. 
Two groups of eighth grade students were 
paired with respect to mental age, reading 
ability, and sex. Eight sound films were 
used in the instruction of one group. Each 
film was shown twice, and the day after 
the showing the students were tested for 
knowledge of the material covered in the 
films. The test was repeated again in thirty 
days. With the second group, the same 
films were used but the sound was elimi- 
nated, and captions were used with the pic- 
tures. In general, it was found that for 
the groups tested the silent films were found 
to be somewhat better. Students with high 
mental ages had higher test scores after 
seeing the silent films, while those of low 
mental age did better with the sound films, 


They are the use of 


the difference probably being due to differ- 
ences in reading ability. 

Maneval [45] carried out a second study 
related to the use of teaching aids. Here 
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he compared the use of sound films with 
printed study sheets resembling workbook 
sheets. Two groups of eighth-grade stu- 
dents were equated with respect to mental 
age, sex, and science reading ability. The 
groups were rotated, each receiving instruc 
tion with two films and two study sheets. 
The students were tested for both imme- 
diate and delayed recall. The results indi- 
cated that for immediate recall, the study 
sheets were superior as teaching devices to 
a statistically significant degree. However, 
for delayed recall, the group using the 
sheets was superior for only one of the four 
units of work. 

The uses of sound films in two areas of 
study, science and music, were compared in 
a study by Arnspiger [2]. 
lected for use with four units in fifth-grade 


Films were se- 


science, and five units in seventh-grade 
music. Groups were equated, and one 
group in each class was instructed with 
the films, one without. Pre- and final tests 
were administered to measure the subject- 
matter knowledge of the students. It was 
found that the use of films made significant 
contributions to learning, and the films 
helped both the below and above average 
students. 

Cobbs [16] carried on an experiment 
with grades one, two, three, and four in 
which he equated six groups, and taught 
three with the use of three sound films, 
and three without films. True-false tests 
were used to measure immediate and de- 
layed recall. From the results of the tests 
he concluded that the three sound films 
were valuable teaching aids, and that they 
are good educational factors because they 
established and maintained the interest of 
the pupils. 

The yalue of radio broadcasts in elemen- 
tary science has been studied by a number 
of investigators. Carpenter has reported 
two such studies. In the first [15] he de- 
scribed the results of an experiment in 
teaching science by radio in the Rochester 
School of the Air. 
followed the prescribed course of study and 
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were presented to science classes twice a 
week for one semester. The programs 
were thirty minutes in length, and were 
followed by twenty minutes of class dis- 
cussion. The results of a final achievement 
test administered to the “radio” class were 
compared with those of a traditional class. 
It was found that the radio classes did as 
well as or better than the traditional classes. 
The significance of the difference was not 
indicated. 

In a second study [14] Carpenter at- 
tempted to discover some facts related to 
the advantages and disadvantages of science 
radio broadcasts. He sent a questionnaire 
to 168 teachers known to use the radio pro- 
grams. From the 125 replies, it was deter- 
mined, at least in the opinions of the teach- 
ers, that the programs stimulated children’s 
interest in science, especially in experimen- 
tation and observation, and that the pro- 
grams served as good in-service training 
programs for teachers. 

Brewer [12] attempted to evaluate a 
series of five “Nature” broadcasts that 
were presented by the New York City 
Board of Education for the elementary 
school. Using the radio scripts, he con- 
structed and administered two tests. One 
was given to 795 students who had heard 
the broadcasts, and the second was given 
to 859 students who had not heard the pro- 
grams. The test results indicated that the 
experimental group did somewhat better, 
but the results were not always statistically 
significant. However, it was concluded 
that the broadcasts stimulated interest in 
science and helped improve students’ atti- 
tudes. The significance of giving the test 
to students who had not heard the program 
was not indicated. 

The use of a third type of sensory aid, 
recorded science lessons, was reported by 
Carpenter [13]. Forty science lessons, ten 
minutes in length, were recorded. They 
were heard by approximately 11,000 chil- 
dren in general science classes. To meas- 
ure any changes in interest brought about 
by the records, a science interest test was 
given at the beginning and the end of the 


[ Vor. 38, No. 1 


experiment. A science achievement test 
was also administered at the end of the 
series. From the results of these tests it 
was concluded that the records were func- 
tional in increasing factual knowledge, 
skills, scientific attitudes, and interests 
among the children. 

From a survey of the studies related to 
the use of sensory aids in the teaching of 
elementary-school science, it is difficult to 
make any generalizations with respect to 
the comparative values of sensory aids. 
However, the research seems to indicate 
that such devices as films, radio broadcasts, 
and records are helpful in developing in- 
terest and increasing a student’s factual 
knowledge of science. An additional value 
is their help to the elementary teacher who 
may lack subject-matter background in the 
field of science. 

What reading problems are evident in the 
teaching of elementary-school science? 
Luthi [37] conducted a study to determine 
some of the difficulties in comprehension 
encountered by a group of eighth-grade stu- 
dents in reading science materials. The 
study was conducted largely on an individ- 
ual basis to discover by intensive study the 
specific difficulties that the students were 
experiencing. Objective tests of vocabu- 
lary, facts, and inference were constructed. 
The scores obtained from the administra- 
tion of the tests were further studied in the 
light of individual interviews. From the 
study, fifteen various types of difficulties 
with reading comprehension were isolated, 
and suggestions for overcoming them were 
listed. 


RESEARCH STUDIES CONCERNED CHIEFLY 
WITH PROBLEMS OF TEACHER TRAINING 


What are the requirements and recom- 
mendations in courses in science for the 
training of prospective elementary-school 
teachers? With the advent of a four-year 
curriculum for the training of elementary 
teachers, Ulrich [74] conducted a survey to 
determine the opinion of authorities about 
some modifications of the curriculum. A 
questionnaire was sent to all the teachers’ 
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colleges in the country. From the ninety- 
five replies it was found that (1) almost 
one-half of the respondents favored a gen- 
eral course in elementary science, rather 
than specific subject-matter courses; (2) 
forty-two felt that a differentiation should 
be made between early and later elementary 
science, while forty-one did not; and (3) 
the number of semester hours of science 
recommended by the experts ranged from 
one to twenty. 

Several studies were conducted to survey 
the status of the backgrounds of elementary- 
science teachers in specific states. Davis [19] 
collected data from the transcripts of 688 
“above average” teachers. It was found 
that almost one-half of the science credits 
of these teachers were in fields allied to 
science, such as geography and health. The 
most popular “pure” science as far as credit 
hours was concerned was biology, which 
constituted sixteen per cent of the science 
credits of the individuals studied. How- 
ever, 3.6 per cent of the teachers had had 
no science at all. 

The science needs and offerings for ele- 
mentary teachers in Texas was studied by 
Rudy [62]. She first surveyed courses of 
study and textbooks in elementary science 
in order to determine the kind and amounts 
of subject-matter covered in them. The 
subject-matter backgrounds required by 
prospective elementary teachers to enable 
them to teach these materials were then 
determined. The catalogues of thirty-one 
colleges were then analyzed to compare 
their science offerings with the apparently 
needed courses. The following trends were 
revealed by the study: (1) more restricted 
science courses are being replaced by survey 
courses in natural and physical science, (2) 
science education departments are reorgan- 
izing their courses to meet the needs of the 
prospective teachers, and (3) departments 
of education are cooperating with science 
departments in the training of elementary 
teachers. These findings, however, do not 
seem to be consistent with practices in most 
states. 

Ford [23] studied the curricula in six 
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teachers’ colleges in Minnesota and four- 
teen other midwestern schools in order to 
determine the preparation given prospective 
science teachers. He then compared these 
results with recommendations of authorities 
concerning teacher training. He found that 
the average amount of science required in a 
two-year elementary course was 10.2 hours, 
with biology predominating. In a four- 
year course, the average requirement is fif- 
teen hours, with biology still predominating, 
and in the four-year secondary course most 
schools require work in biology, chemistry, 
and physics. None of the colleges meet the 
minimum recommendations of authorities 
regarding the course offerings for prospec- 
tive teachers. 

Mallinson [41] surveyed all the states 
with respect to their certification require- 
ments for elementary teachers and elemen- 
tary science supervisors or consultants. 
From the replies to letters sent to the state 
departments of public instruction, the fol- 
lowing conclusions were drawn: (1) in 
thirty-two states it is possible for a teacher 
to be certified without any science; (2) in 
the states that require science for their ele- 
mentary teachers, the amount ranges from 
three to twelve semester hours; (3) no 
state requires that more than ten per cent 
of a student’s total academic credit be in 
the field of science ; (4) in forty-three states 
it is possible to become a specialist or con- 
sultant without having had any science; 
and (5) in those states requiring science 
training for consultants, the requirement 
ranges from six to thirty-nine hours. 

To supplement Mallinson’s study, Sny- 
der [70] surveyed the catalogues of sixty 
colleges to determine the amount of science 
required by the college for students in the 
four year elementary education curriculum. 
He found that: (1) the average amount of 
science required is 13.6 quarter hours; (2) 
only two of the sixty colleges require no 
science; (3) forty-three required that the 
courses be general biological and physical 
of 
the colleges included a methods course as 


science survey courses; and (4) three 


a part of their requirements. 
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Since much of the training of an ele- 
mentary teacher depends on the help of the 
critic teachers, Mallinson [40] surveyed the 
academic backgrounds of eighteen elemen- 
tary critic teachers in a midwestern teach- 
ers’ college in order to obtain an indication 
of their subject-matter competencies in sci- 
ence. Of the eighteen teachers studied, it 
was found that (1) five had had no science 
at all, (2) the average amount of science 
composed five per cent of the academic 
backgrounds of the teachers, and (3) the 
“best prepared” teacher had had twenty per 
cent of her training in science, but nearly 
all of it in the field of botany. Only one 
teacher had had a course in methods of 
teaching elementary-school science. As a 
result of these inadequacies, it was found 
that teachers lacked knowledge of subject 
matter in science and the use of science 
equipment. Hence their efforts in teaching 
elementary science tended to be incidental. 

Baker [4] carried out a study to gather 
information for the development of science 
courses for prospective elementary teachers. 
He sent a questionnaire to thirty junior col- 
leges and thirty four-year colleges in Texas, 
and to seventeen out-state colleges. Of the 
thirty-nine replies, ten were not usable. Of 
the remaining replies it was found that 
about three-fourths of the instructors in 
science education at the schools tried to 
balance the amount of biological and physi- 
cal science offered in their courses, and fur- 
ther attempted to organize their materials 
into broad subject-matter units. All but 
four offered some laboratory work, and 
about two-thirds made extensive use of ref- 
erence work. From the information gath- 
ered, it was recommended that the science 
courses be professionalized to a greater ex- 
tent, and that at least eight semester hours 
of science be required of all prospective 
elementary teachers. 

Billig [8] carried out a study in which 
she outlined a professional course for ele- 
mentary science teachers based on princi- 
ples. She used one principle as an example, 
and then selected core and marginal ma- 
terials from textbooks, course outlines, and 
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literature for lay readers. Core and mar- 
ginal teaching materials were selected on 
the basis of certain criteria, and the lists 
were further refined by a jury technique. 
These materials were then organized into 
teaching units. The units were then to be 
used in a professional course for prospec- 
tive teachers. 

A summary of the studies dealing with 
the training of prospective elementary- 
school teachers in the field of science re- 
veals a severe lack of subject matter courses 
in their backgrounds. One of the reasons 
for this inadequacy may be the fact that 
most states require very few science courses 
for certification of teachers. Likewise the 
requirements of most teachers’ colleges, 
though somewhat higher than those of the 
states, are still quite lax with respect to 
the required science courses for the training 
of teachers. 

What are the subject matter backgrounds 
and competencies of prospective elementary 
science teachers? To secure more knowl- 
edge about the background of information 
in natural science of prospective elementary 
teachers, Billig [7] made a survey of 954 
college students. She administered a test 
of science knowledge to these students, and 
obtained a list of their previous science 
courses. In addition, she surveyed the pre- 
requisites for courses listed in college cata- 
logues. It was found that (1) the students 
surveyed had a wide range of science 
knowledge as indicated by the tests, (2) 
55.03 per cent had had no college courses 
in science, and (3) most teachers’ colleges 
do not require any previous college training 
in science as a pre-requisite for courses in 
methods of teaching science. 

Sturm [72] carried out a study dealing 
with subject-matter backgrounds of pros- 
pective elementary teachers at the Univer- 
sity of Michigan. He distributed a ques- 
tionnaire to student teachers to determine 
both the extent of training in science, and 
their attitudes toward various fields of sci- 
ence, estimates of their own competence, 
and the amount of science they expected to 
use in their teaching. In addition, he ad- 
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ministered a standardized test to measure 
their knowledges in general science. The 
test was also given to tenth-, eleventh-, and 
twelfth-grade students in order to afford a 
basis of comparison for the student teach- 
ers’ scores. 

The questionnaire revealed that the large 
majority of the student teachers had taken 
some science in high school, but only 7.1 
per cent had taken college survey courses in 
science. Fifty per cent of them considered 
themselves prepared to teach science in ele- 
mentary school, but fifty per cent felt un- 
prepared. The test results did not indicate 
that, as a group, they possessed sufficient 
knowledge of general science to teach it in 
elementary school. The student teachers 
had slightly higher scores on the standard- 
ized test than the high-school seniors, but 
the results were not statistically significant, 
thus indicating that the prospective teachers 
may need a refresher course of their high- 
school work, and some survey science 
courses in college to supplement their pre- 
vious training. 

The performance of prospective elemen- 
tary-school teachers in a general physical 
science course in college was investigated 
by McCollum [48]. He studied the rela- 
tionship between the final grades obtained 
by the students in the course with their 
high-school science backgrounds. Most of 
the students had had two or three science 
courses in high school. Of these, physics 
seemed to be of most value in preparing 
them for the physical-science course. Some 
correlation between the student’s high- 
school background and his achievement in 
the course was found, but it was not suff- 
cient to be used as a basis for the prediction 
of success. A higher correlation was found 
to exist between achievement in the course 
and the general scholastic aptitude and read- 
ing ability of the student. This, of course, 
merely substantiates the findings of previous 
studies. 

Ralya and Ralya [58] conducted a sur- 
vey to determine the adequacy of the prepa- 
ration of elementary science teachers by 
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studying the misconceptions held by these 
prospective teachers. They selected certain 
basic concepts of elementary science and 
constructed a 240 item true-false test cover- 
ing these concepts as well as some common 
superstitions. The test was then admin- 
istered to 130 women students who were 
preparing to become elementary teachers. 
The test results revealed that a significant 
percentage of the students exhibited ignor- 
ance or misconceptions of many of the basic 
science concepts, and a significant percent- 
age also believed in many harmful super- 
stitions. 

These studies of the lack of subject- 
matter knowledge in science of prospective 
elementary teachers reveal that most of 
them do not possess an adequate knowledge 
of science to enable them to teach it effec- 
tively. While most prospective teachers 
have had good science backgrounds in high 
school, it would appear that they need some 
general survey courses on the college level 
to refresh and supplement their science 
knowledge. 

What are some of the problems confront- 
ing elementary teachers and what in-service 
training programs are offered to assist 
them? Lammers | 34] interviewed one hun- 
dred elementary-school teachers in an at- 
tempt to determine some of the problems 
involved in the improvement of science edu- 
cation. Of the teachers interviewed, it was 
found that seventy-four per cent believed 
that they had freedom to utilize science ma- 
terials in their teaching if they so desired. 
About one-half of the teachers reported that 
they relied on incidental teaching techniques 
for science instruction, and one-half believed 
that science instruction should be based on 
the interests of children. The teachers felt 
best prepared in the field of nature study, 
and least prepared in the field of physical 
science. In general, the biological topics 
are stressed most in the classes of the teach- 
ers interviewed. They felt that lack of 
time and equipment were the greatest ob- 
stacles to the teaching of science. 

In a study concerning teaching materials 
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for elementary science, Hubler [32] inter- 
viewed sixty teachers to determine the prob- 
lems they considered to be most vital to 
their teaching. He asked twenty-seven 
questions regarding the availability and use 
of equipment. Of the teachers interviewed, 
he found that all considered science to be 
appropriate for elementary school. Their 
most common problem was the lack of teach- 
ing material, fifty-eight per cent of the teach- 
ers indicating this difficulty. Hubler then 
analyzed state syllabi, textbooks, and pe- 
riodicals to obtain a list of the essential sci- 
ence materials for the teaching of elemen- 
tary science. He further refined the list to 
include suggested sources for these ma- 
terials. 

To determine the problem teaching areas 
for teachers and to help them improve their 
science programs, Maddux [38] visited the 
classrooms of 114 elementary science teach- 
ers in Cleveland. From these visits, she 
discovered that their major problem was 
the lack of subject-matter background. To 
obtain more detailed information with re- 
spect to this deficiency, a follow-up ques- 
tionnaire was distributed to the teachers. 
The results of the form indicated that the 
majority of the teachers had had no science 
training whatever. As a result of this in- 
formation, an in-service training program 
was initiated to assist the teachers. 

Curtis [18] conducted a study to dis- 
cover what steps should be taken to supple- 
ment the scientific training of elementary 
teachers. He formulated a questionnaire 
designed to obtain teachers’ opinions and 
reactions to present defects in the elemen- 
tary science program and the science offer- 
ings available to prospective teachers. From 
the replies he determined that teachers lack 
(1) subject-matter training, (2) training 
in the use and storage of science materials, 
and (3) knowledge of the proper use of 
visual aids, and, in general have a low in- 
terest in science. His results served as a 
basis for the establishment of an in-service 
training workshop for elementary teachers. 

Another study concerned with the science 
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interests of teachers was conducted by Be- 
dell [6]. He attempted to determine the 
extent to which successful elementary teach- 
ers exhibit patterns of science interests. He 
obtained a list of successful teachers, as 
judged by science supervisors, and to these 
individuals he administered the Strong Vo- 
cational Interest Inventory. The test re- 
sults of the 238 respondents indicated that 
fifty per cent or more of the “like” re- 
sponses of the teachers occurred in the fields 
of biology, psychology, geography, home 
economics, mathematics, or nature study. 
The fields in which fifty per cent or more 
of the “dislikes” occurred included engi- 
neering, health, mathematics, physics, and 
chemistry. Hence, he concluded that the 
interests of successful teachers in the fields 
of science are no more pronounced than 
those of women in general. 


SUMMARY 


In summary, it seems reasonable to con- 
clude that the research studies concerned 
with the teaching of science in the elemen- 
tary school indicate the following: 

(1) In the area of curriculum develop- 
ment a steady growth of elementary science 
has taken place. The objectives of science 
teaching are now fairly well established, 
though research tends to indicate that little 
implementation of these objectives has oc- 
curred. The early period of elementary sci- 
ence was characterized by the incidental 
teaching of isolated subject-matter topics. 
Gradually, however, science is becoming a 
definite part of the elementary curriculum. 
This development has not occurred as rap- 
idly as might be desirable because of lack 
of well-trained teachers, lack of time, money, 
and equipment. The value of organizing 
the course around large subject-matter areas 
is now generally accepted, although sur- 
veys of current practices indicated that most 
elementary science instruction still centers 
around the teaching of small, isolated topics. 

(2) Studies related to learning indicate 
that a great deal of research still needs to 
be done with respect to the teaching of 
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scientific attitudes and problem-solving 
skills. Although these aims are accepted 
as major objectives of science instruction, 
it appears that most teaching still centers 
primarily around the dissemination of fac- 
tual information. 

Another area of learning that needs to be 
investigated more fully is that of the use of 
laboratory exercises on the elementary level. 

The literature reveals a large number of 
articles relating to this general area of learn- 
ing, but unfortunately most of these are 
“opinion” articles, rather than accounts of 
well-conducted research. It would appear 
that before much improvement in teaching 
practices can occur, more scientific investi- 
gation of the various suggested procedures 
must be carried out. 

(3) Investigations in the area of teacher 
training are basic to the improvement of 
the instructional program, since any educa- 
tional program is only as strong as its 
teachers. Studies in this area reveal that 
almost without exception elementary teach- 
ers evidence a severe lack of training in the 
subject-matter fields. This is due at least 
in part to the fact that the teacher-training 
colleges and state certification laws require 
little or no training in science, and the col- 
leges do not seem to offer courses in science 
appropriate for elementary teachers. It 
seems reasonable to conclude, therefore, that 
before elementary-science education can 
improve, changes must be made in the train- 
ing programs for teachers. Meanwhile, 
steps must be taken to give in-service 
training to the present teachers. 


SELECTED REFERENCES 

1. Arnold, Dwight L., “Testing Ability to Use 
Data in the Fifth and Sixth Grades.” Education 
Research Bulletin, XVII (December 1938), 255- 
9, 278. 

2. Arnspiger, V. C., “The Relative Effective- 
ness of the Sound Motion Picture in Teaching 
Elementary Science and Music.” Education, 
LIII (February 1933), 332-5. 

3. Bailey, Ralph G., “The Difficulty Level of 
Certain Science Concepts.” Science Education, 
XXV (February 1941), 84-9. 

4. Baker, A. LeRoy, “The Development of Sci- 
ence Content Courses for the Training of Ele- 


ELEMENTARY-SCHOOL LEVEL 99 


mentary School Teachers.” Science Education, 
XXV (February 1941), 97-9, 

5. Baker, Tunis, “Effective Use of Science Ex- 
periments in the Elementary Schools.” National 
Education Association Addresses and Proceed- 
ings, LXXIX (1941), 584-5. 

6. Bedell, Ralph, “The Science Interests of 
Successful Elementary Teachers.” Science Edu- 
cation, XXIV (April 1940), 193-9, 

7. Billig, Florence Grace, “An Analysis of the 
Scientific Background of Students Enrolled in 
Courses for Teachers in Elementary Science.” 
Science Education, XIV (March 1930), 498-504. 

8. Billig, Florence Grace, “A Technique for 
Developing Content for a Professional Course in 
Science for Teachers in Elementary School.” 
Science Education, XV (January 1931), 82-90. 

9. Bingham, N. Eldred and West, Joe Young, 
Review of Educational Research, XXVIII (Ox 
tober 1948), 297-8. 

10. Blanc, Sam S., “Science Interests of Junior 
High School Pupils.” School Science and Mathe 
matics, LI (December 1951), 745-52. 

11. Breckenhoff, Earline, Trends in Elemen- 
tary School Science Instruction, 1932-44. Unpub- 
lished master’s thesis, University of Texas, 1945. 

12. Brewer, Lyle, “Radio as an Aid to Instruc 
tion in Elementary Science.” Science Education, 
XXIII (February 1939), 63-8. 

13. Carpenter, Harry A., “An Experiment with 
Recorded Science Lessons.” Science Education, 
XXIV (April 1940), 181-6. 

14. Carpenter, Harry A., “Do Science Radio 
Broadcasts Pay?” Science Education, XXIII 
(November 1939), 299-304. 

15. Carpenter, Harry A., “Science in the Roch- 
ester School of the Air.” Science Education, XXI 
(April 1937), 77-81. 

16. Cobbs, Carl T., “Use of Natural Science 
Sound Films in Primary Grades.” Educational 
Screen, XX (February 1941), 57-8. 

17. Curtis, Francis D., A Synthesis and Evalua- 
tion of Subject-Mattcr Topics in General Science 
Boston: Ginn and Co., 1929. Pp. 83. 

18. Curtis, William C., “The Improvement of 
Instruction in Elementary Science.” Science Ed- 
ucation, XXXIV (October 1950), 234-47. 

19. Davis, Warren M., “Preparation of Ohio 
Elementary Teachers in the Field of Science.” 
School Science and Mathematics, XL (March 
1940), 238-43. 

20. Drill, Edna, A Study of Science Interests 
in Certain Children of New York State as Re- 
vealed in Their Free Discussion Periods. Doc- 
tor’s dissertation, Cornell University, 1945. Pp. 
391. 

21. Fitzpatrick, F. L., “Exploring Pupil’s Sci- 
ence Interests.” School Executive, LVI (June 
1937), 386-7. 

22. Flesch, Rudolph, The Art of Plain Talk. 
New York: Harper and Brothers, 1946. p. 197 

23. Ford, Leonard A., “Science Requirements 
in Midwest Teachers Colleges.” Science Educa- 
tion, XXIV (October 1940), 272-5. 

24. Gilbert, Alice, “Science Content in the Ele- 








100 ScIENCE EpUCATION 


mentary School.” School Science and Mathe- 
matics, XLIII (November 1943), 769-73. 

25. Gorman, Frank H., “An Experiment in In- 
tegrating Seventh and Eighth Grade Science and 
Mathematics.” Science Education, XXVII (De- 
cember 1943), 130-4. 

26. Haupt, George W., “An Experimental Ap- 
plication of a Philosophy of Science Teaching in 


an Elementary School.” Science Education, 


XVIII (December 1934), 234-8. Teachers Col- 
lege Record, XXXVII (December 1935), 235-6. 

27. Haupt, George W., “Concepts of Magnetism 
Held by Elementary Children.” Science Educa- 
tion, XXXVI (April 1952), 162-8. 

28. Haupt, George W., “First Grade Concepts 
of Hot and Cold.” Science Education, XXXIII 
(October 1949), 272-7. 

29. Haupt, George W., “First Grade Concepts 
of the Moon.” Science Education, XXXII (Oc- 
tober 1948), 258-62. 

30. Haupt, George W., “First Grade Concepts 
of the Moon.” Science Education, XXXIV (Oc- 
tober 1950), 224-34. 

31. Hill, Katherine E., “Children’s Contribu- 
tions in Science Discussions.” Science Educa- 
tion, XXXII (April 1948), 193-8. 

32. Hubler, Clark, “Teaching Materials for 
Elementary School Science.” Science Education, 
XXXIV (October 1950), 218-24. 

33. Johnson, B. Lamar, “Children’s Reading 
Interests as Related to Sex and Grade in School.” 
School Review, XXXII (April 1932), 257-72. 

34. Lammers, Theresa J., “One Hundred Inter- 
views with Elementary School Teachers Concern- 
ing Science Education.” Science Education, 
XXXIII (October 1949), 292-5. 

35. Lichtenstein, Arthur, “The Effect of Teach- 
ing Stress on an Attitude.” Science Education, 
XIX (April 1935), 73-5. 

36. Lockwood, Betty, “Research in Nutrition 
Education in the Public Schools.” Science Edu- 
cation, XXXII (April 1948), 198-204. 

37. Luthi, Loren R., “A Case Study of Reading 
Comprehension Difficulties in Science Materials.” 
Science Education, XXV (October 1941), 255-60. 

38. Maddux, Grace Curry, “Helping the Ele- 
mentary Science Teachers.” School Science and 
Mathematics, XLIX (October 1949), 534-7. 

39. Mallinson, George Greisen, “Motion Pic- 
tures for Elementary Science.” School Science 
and Mathematics, XLIX (May 1949), 383-91. 

40. Mallinson, George Greisen, “Preparing 
Critic Teachers to Supervise and Teach Elemen- 
tary Science.” Science Education, XXXII (Oc- 
tober 1948), 254-8. 

41. Mallinson, George Greisen, “State Require- 
ments for Certification of Teachers of Elemen- 
tary Science.” Science Education, XXXIII (Oc- 
tober 1949), 289-91. 

42. Mallinson, George G., “The Relationship 
Between the Work of Elementary Science and 
Geography Teachers.” Journal of Geography, 
XLIX (May 1950), 206-10. 

43. Mallinson, George Greisen, Sturm, Harold 
E., and Patton, Robert E., “The Reading Diffi- 


[ Vor. 38, No. 1 


culty of Textbooks in Elementary Science. “Ele- 
mentary School Journal, L (April 1950), 460-3. 

44. Maneval, Roy V., “The Relative Value of 
Sound and Silent Motion Pictures in Science 
Teaching.” Science Education, XXIV (Decem- 
ber 1940), 361-4. 

45. Maneval, Roy V., “The Relative Value of 
Sound Motion Pictures and Study Sheets in Sci- 
ence Teaching.” Science Education, XXIII 
(February 1939), 83-6. 

46. Matteson, Harvey D., “Knowledge of Sci- 
ence Possessed by Pupils Entering the Seventh 
Grade.” School Science and Mathematics, XL 
(March 1940), 244-7. 

47. McCollum, Clifford G., “A Technique for 
Studying the Maturity of Elementary School 
Children in Science.” Science Education, XXXVI 
(April 1952), 168-75. 

48. McCollum, Clifford G., “The Performance 
of Prospective Elementary-School Teachers in a 
General Physical Science Course.” Journal of 
Educational Research, XLV (May 1952), 695- 
704. 

49. Michals, Bernard E., “Content Changes in 
One Elementary Science Series.” Science Edu- 
cation, XXXIV (October 1950), 248-50. 

50. Mullen, Rosemary F., “An Analysis of the 
Mental Reactions of Children at Different Grade 
Levels to Certain Living Animals.” Science 
Education, XXIII (December 1939), 361-6. 

51. Newland, Eveus, “A Study of Allusions to 
Science in Magazines.” Science Education, XXI 
(October 1937), 126-30. 

52. Oakes, Mervin E., “How Do Children Ex- 
plain Things?” Science Education, XX VI (Feb- 
ruary 1942), 61-5. 

53. Otto, Henry J., “Curriculum Studies in 
Elementary-School Science.” Growing Points in 
Educational Research, 1949 Official Report, Amer- 
ican Education Research Association, 142-6. 

54. Palmer, E. Laurence, “Some Observations 
on Nature Study and Elementary School Sci- 
ence.” Science Education, XXIV (March 1940) 
1424. 

55. Pella, M. O., “Development of Concepts in 
Elementary Science.” Science Education, 
XXXIII (October 1949), 269-72. 

56. Pruitt, Clarence M., “Elementary Science 
in English and American Schools.” General Sci- 
ence Quarterly, XII (March 1928), 461-6. 

57. Quaintance, Charles W., “Oregon Surveys 
Its Teaching of Elementary School Science.” 
Science Education, XXIIX (December 1944), 
265-8. 

58. Ralya, Lynn L. and Ralya, Lillian L., 
“Some Misconceptions in Science Held by Pros- 
pective Elementary Teachers.” Science Educa- 
tion, XXII (October 1938), 244-51. 

59. Read, John B., “The Science Content of 
Basic Readers.” Science Education, XXXII (Oc- 
tober 1948), 279-83. 

60. Robertson, Martin L., “An Investigation to 
Determine the Relative Effectiveness of Two 
Methods of Teaching Elementary Science in the 
Fifth Grade.” Science Education, XVI (Febru- 
ary 1932), 182-7. 





FEB 


6) 
Scie 
tion 
tion 
193: 

6. 
Ele 
Inst 
194 

6. 
Ag 
Sch 
cen 

6 
the 
the 

XX 

6 
Kn 
Col 
met 
ma. 

6 
Le 
Xd 

6 
ma 
not 
(Ji 

¢ 


er: 
pu 
19. 


pe 
en 


E 
by 


7S 





‘i- 
th 


or 


ol 





FEBRUARY, 1954] 


61. Robertson, Martin L., “The Selection of 
Science Principles Suitable as Goals of Instruc- 
tion in the Elementary School.” Science Educa- 
tion, XIX (February 1935), 1-4; and (April 
1935), 65-70. 

62. Rudy, Madeline, “Science Education for 
Elementary Teachers in: Texas Teacher Training 
Institutions.” Science Education, XXV (October 
1941), 267-73. 

63. Rumble, Heber Eliot, “A Hundred Years 
Ago in Science Education at the Junior High 
School Level.” Science Education, XXVIII (De- 
cember 1944), 261-5. 

64. Russell, David W., “Here’s an Answer to 
the Question, ‘How Should Science be Taught in 
the Elementary Grades?” Science Education, 
XXIII (January 1939), 38-42. 

65. Russell, David W., “How Fifty-One Well- 
Known Educators Answered a Questionnaire 
Concerning the Teaching of Science in the Ele- 
mentary Grades.” School Science and Mathe- 
matics, XXXVIII (November 1938), 907-21. 

66. Silano, Alfred A., “The Drawing as a 
Learning Aid in Science.” Science Education, 
XXXIV (February 1950), 51-5. 

67. Silano, Alfred A., “The Spontaieous Re- 
marks of Children Concerning Magnetic Phe- 
nomena.” School Science and Mathematics, LI 
(June 1952), 477-82. 

68. Sisson, Jerome C., “Selecting Functional 
Subject Matter for a General Science Course.” 
Science Education, XXVII (February 1943), 
22-6. 

69. Smith, Victor C., “Sex Differences in the 
Study of General Science.” Science, LXXV 
(January 8, 1932), 55-7. 

70. Snyder, Ernest E., “College Degree Re- 
quirements for Teachers of Elementary Science.” 
Science Education, XXXIV (February 1950), 
30-1. 

71. Stevenson, Elmo N., “Children’s Nature 
Interests.” Elementary School Journal, XXXII 
(December 1931), 276-84. 

72. Sturm, Harold E., A Study of the Subject- 
Matter Competencies Possessed by Student T each- 
ers Preparing to Teach Elementary School. Un- 
published master’s thesis, University of Michigan, 
1952. Pp. iv+71. 

73. Thurber, Walter A., “Selecting and Or- 
ganizing Activity--Suggestions for Elementary 
Science Courses of Study.” School Science and 
Mathematics, XLIII (April 1943), 312-34. 

74. Ulrich, Fred T., “Science Instruction in 
Four Year Curriculums for Prospective Elemen- 
tary School Teachers.” Elementary School Jour- 
nal, XX XI (May 1931), 697-707. 

75. Vicklund, O. U., “The Elimination of Su- 
perstition in Junior High School Science.” Sci- 
ence Education, XXIV (February 1940), 93-9. 

76. Von Qualen, Vivian D., and Kambly, Paul 
E., “Children’s Interests in Science as Indicated 
by Choices of Reading Material.” School Sci- 
ence and Mathematics, XLV (December 1945), 
798-806. 

77. Weller, Florence, “Attitudes and Skills in 


ELEMENTARY-SCHOOL LEVEL 101 





H elp more boys and girls 
get more out of science for 
everyday living and thinking 
with 


Science 


Prollems 1 and 2 


FOR GRADES 7 AND 8 


® easy-to-read text 

® pictures that teach 

© experiments that stimu- 
late thinking and doing 

® activities and problems 
that get pupils to use 
science learnings 


Scott, Gonresman 
and Company 


Chicago 11 Atlanta 3 Dallas 2 
San Francisco 5 New York 10 











Elementary Science.” Science Education, XVII 
(April 1933), 90-7. 

78. Weller, Florence; Billig, Florence G.; 
Conover, Beulah; Hall, Jennie; McSpadden, W. 
W.; Pruitt, Clarence M.; and Wyler, Rose, “A 
Survey of the Present Status of Elementary 
Science.” Science Education, XVII (October 
1933), 193-8. 

79. West, Joe Young, “A Technique for Ap- 
praising Certain Observable Behavior of Children 
in Science in Elementary Schools.” Science Edu- 
cation, XXII (October 1938), 234-41. 

80. Word, Aubrey H. and Davis, Robert A.., 
“Individual Differences in Retention of General 
Science Subject Matter in the Case of Three 
Measurable Teaching Objectives.” Journal of 
Experimental Education, VII (September 1938), 
24-30. 

81. Word, Aubrey H. and Davis, Robert A., 
“Acquisition and Retention of Factual Informa- 
tion in Seventh Grade General Science During a 
Semester of Eighteen Weeks.” Journal of Edu- 
cational Psychology, XXX (February 1939), 
116-25. 

82. Zintz, Miles V. and Kambly, Paul E., “Ac- 
tivities, Content, and Objectives of Recently Pub- 
lished Elementary Science Units.” School Sci- 
ence and Mathematics, XLI (October 1941), 683- 
44. 





BOOK REVIEWS 


Monracu, AsHiey. The Natural Superiority of 
Women. New York: The Macmillan Com- 
pany, 1953. 205 p. $3.50. 


The author maintains in this book what most 
men have always known in their hearts but have 
as vociferously always denied: Women are 
superior to men! Male superiority (assumed) 
has always been dependent upon female inferior- 
ity, and as long as every one believed that the male 
was naturally superior to the female neither men 
nor women were disposed to see the facts as they 
were. Beliefs and prejudices, especially when they 
are sanctioned by age and fortified by “experience” 
are often so much more convincing than facts. 

The findings of modern science undermine the 
age-old belief in feminine inferiority. The author 
cites numerous statistics to indicate the actual su- 
periority of women over men. Women’s brains are 
proportionately, by body weight, larger than men’s 
(although actually 4 ounces smaller in weight) ; 
men are seven times as likely to go insane; more 
men than women commit sucide; deaths from all 
causes are more frequent in men at all ages; 
men have many more defects that seem to be due 
to sex-linked genes (color blindness, baldness, 
hemophila, myopia, and many others). Girls 
exceed boys in physical growth in the early years, 
surpass boys in many types of tests including 
intelligence tests. Life expectancy at birth is 
higher for women all over the world, a fact 
holding true for the greater part of the animal 
kingdom. In the U. S. life expectancy at birth 
for white females is 71.0 years and for white 
males 65.5 years; for non-white females 62.5 
years and for non-white males 58.1 years. Con- 
stitutionally, woman is the stronger sex. Almost 
at every age level the death rate for males is 
higher than for females. 

Women do seem to be more emotional than 
men, but on the other hand, men break more 
easily under emotional strain than do women. 
Women are emotionally stronger than men be- 
cause they bend more readily arid are more 
resilient. 

Industrial experience has shown that women 
exceed men in productive capacity in occupations 
once thought to be adapted to men only. The 
author believes that, relatively, it will be found 
that women are better drivers than men. While 
it is true that relatively few women are num- 
bered among the great scientists, musicians, 
artists, philosophers, writers and so on, this may 
be more because of lack of opportunity and 
tradition rather than an inherent deficiency. 


Women have an intuitive capacity that amazes 
most men and their capacity for love on a high 
plane exceeds that of men. 

Whether or not you agree with the author, 
you will find this one of the most challenging, 
stimulating books you are likely to read in a 
It is a different book. 


long time. 
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HAMMOND’s ADVANCED REFERENCE ATLAS. Ma- 
plewood, New Jersey: C. S. Hammond and 
Company, Inc., 1951. 184 p. 


This is the best and most complete atlas the 
reviewer recalls ever examining. It is replete 
with maps and information that is of great 
interest to all general readers but especially 
teachers of geography, history, and science. 

A geography and history teacher could 
hardly have a better, more valuable, and in- 
teresting reference and resource book. The 
maps are up-to-date and accurate, having been 
produced by some of the world’s best map 
makers. History teachers will find historical 
maps of world political development, political 
development of the United States, military maps 
of American wars that have been fought on 
American soil, and so on. There are numerous 
other maps such as those depicting distribution 
of foreign born, presidential electoral vote maps, 
mineral resource maps of the United States, as 
well as the world rainfall maps, wind maps, 
temperature maps, vegetation maps, population 
maps, relief maps, and so on. In addition there 
are many charts, graphs, and tables of informa- 
tion. Needless to say most of the maps are 
multi-colored. 

Truly this book represents an education in 
iiseli—a reference that a general reader will 
be turning to continuously and that a teacher 
and pupil will use every day in the school week, 
often many times a day. Altogether, it is one 
of the best reference and resource books that a 
classroom teacher could have. It is regrettable 
that every teacher, at least above the third 
grade, does not have a copy of an Atlas as good 
as this one always available for instant use. 


Jorpan, E. L. Hammond’s Nature Atlas of 
America. Maplewood, New Jersey: C. S. 
Hammond and Company, 1952. 256 p. $7.50. 


Hammond’s Nature Atlas has been written 
and compiled for nature lovers who are not 
scientists. All technical data have been held to 
a minimum. In general, an attempt has been 
made to limit the descriptions to those aspects 
of nature with which people come in contact 
in their daily lives. This is an unusually at- 
tractive book in format and appearance. There 
arc 320 original paintings in beautiful colors, 282 
by Walter Ferguson and 38 by John Cody. In 
general these are truly works of art that will 
delight all users of the Atlas. Rocks, trees, 
wildflowers, birds, animals, reptiles, fishes, and 
insects are included. The reviewer especially 
appreciates 104 fascinating full color range maps 
showing the areas where all 320 subjects may be 
found. There are additional natural distribu- 
tion maps for relief, vegetation, temperature, 
and rainfall. It is thought that this is the first 
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volume to present all national public outdoor 
facilities for the observation and study of nature 
which are at everybody’s disposal — national 
parks, national monuments, national forests, and 
national Wildlife Refugees. 

Each of the 320 natural subjects has an ac- 
companying descriptive paragraph which includes 
all sorts of interesting information. Dr. Jordan 
of Rutgers University has been assisted by a 
number of authorities in the field: A. K. Lobeck 
of Columbia University in minerals and rocks; 
Edwin B. Matzke of Columbia University in 
trees, flowers, and plants; L. A. Housman of 
Rutgers University in birds and mammals; Max 
A. Hecht of the American Museum of Natural 
History in fishes, amphibians, and reptiles; B. B. 
Pepper of Rutgers University in insects; G. G. 
Wilgend of Rutgers University in climate and 
landforms; and many others. 

Here truly is an outstanding reference for the 
science book shelf, for use as a reference and 
resource book by elementary science teachers, 
secondary science teachers, pupils, and general 
lay readers. It is an Atlas that will be as useful 
a decade, two decades or more from now as at 
the present time. It is so attractive and well 
written students will enjoy it as merely a reading 
book. Teachers can be assured it will be a 
“well-used” book when they have it easily avail- 
able in their rooms. 


Symposium. Children Can Work Independently. 
Washington, D. C.: Association for Childhood 
Education International, 1952. 35 p. $0.75. 


Children can learn to work independently only 
through actual experiences in working inde- 
pendently, may well summarize the general 
themes of this publication. In theory, many or 
most teachers would agree, but in actual practice 
they all too-often fall far short of this desirable 
goal. Many are the reasons for this failure. 
Lack of materials, teacher “know-how and in- 
genuity” are often most important. Many ex- 
amples of, and suggestions for, providing oppor- 
tunities for children working independently are 
presented in this pamphlet. It emphasizes the 
need of getting materials ready ahead of time 
and providing as great a variety as possible. 
Workbooks can be made to serve a useful pur- 
pose when properly used. 

Elementary teachers at all levels in need of 
ideas as to how to provide children opportunities 
for working independently would profit from 
reading this booklet, but it is of more specific 
value to kindergarten and primary teachers 


Burrows, ALVINA TRENT. What About Phonics? 
Washington, D. C.: Association for Childhood 
Education International, 1951. 24 p. $0.75. 


Phonics as a technique in teaching reading has 
been for many years a question of concern to 
educators and parents alike. There are teachers 
who think it has no place in teaching reading 
and is a definite, positive handicap to the child. 
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On the other hand there are teachers who regard 
phonics as the sine qua non of teaching reading. 
The writer of this pamphlet takes a rather mid- 
dle ground that phonics can be made a very 
useful and important technique when correctly 
used. She quotes excerpts from a number of 
research studies in reading covering the period 
1930-1950, 

General conclusions of the author are: 1. Train- 
ing in phonics before a mental age of 7 years is 
wasteful. 2. There is a high positive correlation 
between reading ability and phonic ability. 
3. There is a high degree of relationship between 
mental age and phonic ability. 4. Phonic 
training bears considerable positive relationships 
to oral skills of word pronunciation and word 
recognition, 5. Phonic ability is partially a 
function of training and at the primary level, 
largely a function of mental age, and 6. Formal 
phonic training at the early school level makes 
no measurable contribution to comprehension in 
silent reading. 


StrRicKLAND, Rutu G. The Language Arts in 
the Elementary School. Boston: D. C. Heath 
and Company, 1951. 370 p. $4.00. 


This book has been acclaimed as one of the 
very best books that has been published in the 
language arts in the elementary schools. Teach- 
ers like the common-sense, practical classroom 
approach. Many specific examples are given and 
numerous practical suggestions are made for 
making classroom teaching more interesting and 
of a higher quality. All aspects of the language 
arts are considered quite adequately: language 
and learning; language and other factors of 
crowth; language and mental development; lan- 
guage development in pre-school years, the nur- 
sery school, kindergarten primary school, and 
intermediate school; oral language; individual 
differences in language needs; written language; 
vocabulary; dramatic interpretation; and stories, 
beoks and reading. Omission of any reference to 
the use of phonics may be quite significant. Also 
the use of a dictionary receives only passing 
attention. 

The book has a rather extensive table of con- 
tents and index. Rather comprehensive yet select 
bibliographies are found at the end of each 
chapter. 

The author is a well known leader in the 
field of elementary education. She is profes- 
sor of elementary education at Indiana University. 


WaAsSON, MARGARET. Teaching Is Exciting. 
Washington, D. C.: Association for Childhood 
Education International, 1951. 38 p. $0.75. 


Teaching Is Exciting is addressed to two kinds 
of readers—to those teachers who have already 
found for themselves the joy of teaching and 
to those young people who are considering teach- 
ing as a way of life. 

Six sample days taken from the lives of six 
different teachers are described to give some idea 
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of a teacher’s life in and out of the classroom. 
This is followed by a discussion of some of the 
advantages and disadvantages of teaching.. There 
are listed a number of self-testing questions for 
a person considering teaching as a profession. 
Certain basic facts about the teaching profession 
are listed such as salary, need, opportunity and 
so on. 

There is an excellent but brief bibliography of 
books of fact and fiction relating to the teaching 
profession. Altogether this is an unusually fine 
publication for teachers and prospective teachers 
and for use in career classes in high school and 
the introductory education course in college. 


RaGan, Witt1AmM B. Modern Elementary Cur- 
riculum. New York: The Dryden Press, 
1953. 570 p. $4.90. 


Modern Elementary Curriculum is intended to 
serve both as a basic text for college courses 
in curriculum making and as a guide for teachers 
and administrators in the field. The author 
states that “an effort has been made to maintain 
a balance between theoretical foundations and 
practical considerations, between radical and 
traditional points of view in regard to significant 
issues in elementary education.” 

On the whole the author has done a very good 
job describing the modern elementary curriculum. 
An interesting feature of the book are the photo- 
comments and the “Problems and Projects,” sec- 
tions found in each chapter. These: were pre- 
pared by Professor Celia Burns Standler of the 
University of Illinois. Professor Regan teaches in 
the University of Oklahoma. At the end of each 
chapter is a rather extensive list of suggested 
readings and a few suggested films appropriate to 
the reading of that chapter. The reading refer- 
ences are composed almost wholly of book refer- 
ences rather than periodical references. Although 
a book intended for the graduate level, research 
studies in elementary education receive rather 
scant attention. This is probably accounted for 
if the book is more intended for teachers and 
administrators on the job rather than for college 
classroom use where periodical references should 
be readily available. There is a rather extensive 
and on the whole very good chapter on science 
in the elementary school. Some quite significant 
emission in suggested readings and films are 
found at the end of this particular chapter. 

However, on the whole, this is an excellent 
book, well written, with good balance on the 
elementary school curriculum, and the above 
criticisms would be considered minor possibly 
by most readers. 


Stinnett, T. M. The Teacher and Professional 
Organizations. Washington, D. C.: National 
Commission on Teacher Education and Pro- 
fessional Standards, National Education Asso- 
ciation, 1953. 126 p. $1.00. 


The Teacher and Professional Organizations 
was prepared for use in the professional orien- 
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tation phases of college and university preservice 
teacher-education programs. There are three 
parts to this study: I. A Teacher Looks at the 
Professions (Identifying the Professions, Em- 
erging Characteristics of the Teaching Profes- 
sion Problems Faced by the Teaching Profes 
sion) ; II. A Teacher Grows Professionally (The 
Education Student and Professional Organiza- 
tions, The Beginning Teachers and Professional 
Organizations, The Professional Organization, 
Means of Continuing Growth); III. A Teacher 
Looks at the Past and Future (Beginnings of 
Teacher Organizations, Developing Local Asso- 
ciations, Developing State Associations, Develop- 
ing the National Education Association, Develop- 
ing Special-Interest Associations, Developing In- 
ternational Organizations. Accomplishments of 
the Organized Teaching Profession, and A Blue- 
print for the Future). 

This is undoubtedly the finest publication 
available to teachers on the need for attendance 
of, and membership in, professional organiza- 
tions for teachers. 


East, MArjoriz, AND DALE, Epcar. Display for 
Learning. New York: The Dryden Press, 
1952. 36 p. $3.00. 


Display for Learning describes how visual aids 
may be made, used, and displayed more effec- 
tively. Teachers are told how to make many 
visual aids from materials usually found in class- 
rooms or in the home. Many practical sugges- 
tions are made that classroom teachers can use 
everyday-making and using models, drawings, 
graphs, charts, diagrams, pictures, using news 
clippings, chalkboards, posters, bulletin boards, 
exhibits, mock-ups, silk screen paintings, dupli- 
cating processes. Many photographs are used 
to illustrate the principles and suggestions made. 

Altogether this book on Display for Learning 
is one of the most practicable books in the visual 
aid field that has been published. It is a book 
that fills a long-felt need. We have had a 
wealth of published materials in the audio- 
visual field but no book that precisely covers 
this important aspect of visual education. The 
reviewer recommends it as one of the most 
timely, useful books in the education field that 
has been published in some time. Elementary 
and secondary teachers will find many excel- 
lent ideas to make their teaching more effective 
and attractive. 


Tuurston, Mitprep. Helping Children Live and 
Learn. Washington, D. C.: Association for 


Childhood Education International, 1952. 96 p. 
$1.25. 


This is a guide to use of selected materials that 
contribute to good learning experiences for 
children in the elementary school. The author 
sets up the following very important guideposts: 

1. Children are alike in many ways. 
2. Each individual is different in some ways 
from all other children. 
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Each develops according to his own growth 
pattern. 

3. Within each individual there are differ- 
ences: that is, all parts of a child do not 
grow at the same rate. 

4. Girls develop somewhat faster than boys, 
especially before the age of 14. 

5. Each stage of growth presents certain 
basic needs and certain interests. 

6. Everything a child does is caused by some- 
thing or some one. In other words, all 
behavior is caused. 

7. No matter what a child does he is learn- 
ing. Growth and learning are continuous. 

. Children learn to do by doing. 

. Each child needs to feel that he is im- 
portant, is loved, and that he “belongs.” 
Such security helps him toward becoming 
a healthy individual. 

10. Each individual has many demands and 
pressures from his cultural environment. 

11. The developmental needs of a child vary 
with his own state of development and 
with the cultural influences bearing on him. 


oo 


The author then lists and describes eleven 
characteristics of good learning experiences. 
This is followed by more than twenty pages, with 
photographs, of descriptions of good learning 
experiences. There are nearly forty pages de- 
voted to materials and equipment. Finally there 
is a rather extensive bibliography of books and 
magazines for teachers and pupils. 

It can readily be seen that this is an unusually 
fine publication for every teacher and adminis- 
trator connected with the elementary grades. 


BEAUMONT, HENRY, AND MACOMBER, FREEMAN 
Gienn. Psychological Factors in Education. 
New York: McGraw-Hill Book Company. 
318 p. $3.50. 


This text is intended for those teachers and 
prospective teachers designing to learn some- 
thing practicable about the applications of cer- 
tain principles learned in psychology to concrete 
learning situations in the classroom. 

Each of the chapters begins with a list of 
problems, is followed by discussions at some 
length of one or more principles of psychology, 
followed by a rather extensive self-evaluation 
exercise, and a bibliography. [Illustrations in 
the self-evaluation exercises are taken from 
elementary, junior high, and senior high school 
levels. These exercises together with the in- 
troductory problems are a very important part 
cf the textual material. 

The following growth factors and principles 
of learning are discussed at some length: (1) In- 
dividuals differ greatly from each other in their 
ability to learn in any given field or situation, 
(2) Each child differs greatly within himself to 
his ability to learn in each of several areas of 
the curriculum, (3) Learning is a growth pro- 
cess—a process of maturing through experience, 
(4) The child is a creative organism, and as 
such, capable of creativeness in his expression, 
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(5) In situations of a problem-solving nature, 
effective learning is possible only if the learner 
is capable of gaining insight into the learning 
situation, (6) The learner is a goal-seeking 
organism and learns most effectively when pro- 
ceeding toward goals recognized and accepted 
as his goals, (7) Motivation of the learner can 
be explained only in terms of multiple causation, 
(8) The ability to generalize forms the basis 
upon which transfer is made in problem-solving 
situation, (9) Security, success, and prestige are 
absolute essentials to mental health of all pupils, 
(10) Learning is emotional in nature as well as 
intellectual and physical, (11) The teacher is an 
integral part of the pupil’s psychological en- 
vironment, and (12) Integration is essential to 
wholesome development of the individual and 
society. 


SARTKY, JOHN A. Supervision as Human Rela- 
tions. Boston: D. C. Heath and Company, 
1953. 308 p. $4.00. 


Supervisors can learn their vocation only from 
experience. But experience contributes nothing 
unless it is recognized, analyzed, and evaluated. 
The supervisor learns by a process of critical 
study of his experience. He must learn that 
every teacher is different from every other 
teacher and that there is no such person as an 
“average” teacher. The problems of a super- 
visor are complex and elusive. The supervisor 
never discovers all of his variables, and those 
he can identify are interrelated in functions so 
complex that it is next to impossible to disen- 
tangle them. The solutions even the most skilled 
supervisors evolve, are but slightly more reliable 
than a guess, albeit an expert guess. Supervi- 
sion is primarily a problem in human relations. 
Dr. Bartky briefly discusses seven types of 
supervision and gives his own definition as “Su- 
pervision is Teaching Teachers on the job to 
improve their own instruction.” Different types 
of teacher personality are analyzed. Teachers 
differ biologically, socially, and psychologically. 
They also differ according to the grade-level at 
which they teach. Supervision of three general 
classes of teachers include problem teachers, in- 
experienced teachers, and the unsatisfactory 
teacher. On the whole, Professor Bartky pre- 
sents supervision as a difficult job, requiring 
unusual talents and preparation but one of great 
challenge and opportunity. Supervisors, pro- 
spective supervisors, administrators, and even 
teachers will find this an outstanding book on 
one aspect of professional education. 


AASA Commitrer. American School Cur- 
riculum. Washington, D. C.: American Asso- 
ciation of School Administrators, National 
Education Association, 1953. 551 p. $5.00. 


This is the Thirty-First yearbook of the 
AASA. While written from the standpoint of 
the superintendent of schools, principals, class- 
room teachers, and parents will find it also 
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interesting. It reports research findings on how 
children learn, on how to measure the results 
of teaching the three R’s, child growth, and so on. 
The Committee has taken a middle-of-the road 
approach to curriculum development. Many ex- 
amples of school practices are included. Mem- 
bers of the Committee included a noted newspaper 
man who is also a school board member, an 
experienced educational researcher, a well known 
psychologist, and noted superintendents, and cur- 
riculum specialists. 

Contents include: (1) What Schools are For, 
(Z) How Children Learn and Grow, (3) Organ- 
izing the Curriculum, (4) Mobilizing for Cur- 
riculum Development, (5) Curriculum Develop- 
ments in Elementary Schools (6) Curriculum 
Development in Secondary Schools, (7) Better 
Aids to Instruction, (8) Teachers Role in Cur- 
riculum Development, (9) Home and Com- 
munity Influence Instruction (10) Building Pub- 


lic Understanding, (11) How To Appraise 
Classroom Achievement, (12) Appraising the 
School's Total Effectiveness, and (13) Ventur- 


ing in Education. 


CUNNINGHAM, RutH (Chairman). Growing Up 
In An Anxious Age. Washington, D. C.: 
Association for Supervision and Curriculum 
Development, National Education Association, 
1952. 263 p. $3.50. 


This is the 1952 Yearbook of the ASCD. It 


is a most timely book dealing appropriately 
with an important aspect of American educa- 
tion. This indeed is an anxious age for pupils, 


for teachers, for Americans, and really for all 
ot the world. It is an era of tensions, tensions 
that definitely affect both pupils and teachers. 
Timely a year ago when first published, the 
tensions have not lessened. Truly this is an 
age of confusion as section one so excellently 
portrays. Affecting adults, this confusion prob- 
ably affects children even more vitally. 

While dealing primarily with the elementary 
schools and of greater interest to elementary 
teachers, the book is of great significance to all 
teachers, school administrators, parents, and 
Americans. 

Major areas and sub-division contents are: 
(1) Living in a Confused World (Meeting the 
Hazards of Our Times, International Crises and 
Anxieties, Schools and Scapegoating, Social 
Changes and Our Schools, Helping the Individual 
to Help Himself) ; (2) Cultural Expectations for 
Children (What Behavior Patterns are Expected 
of Children, How Children Learn Roles and Ex- 
pectations); (3) Continuity and Change in a 
Technological World (We Need to See Eye to 
Eye, Youth and Modern Technology, Migra- 
tory Populations and Youth, Children and Youth 
and the Schools); and (4) How Relationships 
Develop (The Normal Progression, Some Dif- 
ferent Experiences, The Individual Relates to 
Others, What Can Schools Do In Developing 
Relationships ). 

Altogether this is a most stimulating, challeng- 
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yearbook and 


written 
highly recommended as professional reading for 
ail teachers, school administrators, and parents. 


ingly, and interestingly 


Van Tit, WittiAMm (Editor). Forces Affecting 
American Education. Washington, D. C.: 
Association for Supervision and Curriculum 
Development, National Education Association, 
1953. 208 p. $3.50. 


This is the 1953 Yearbook of the ASCD. It 
appropriately follows the 1952 Yearbook on 
Growing Up In An Anxious Age. Every one 
recognizes that many forces are affecting Ameri- 
can education. Some of these forces are easily 
discernible and others are more or less vaguely 
evident and definable. This Yearbook attempts 
to identify, define, examine; and appraise some 
of these forces. 

Chapter one discusses the task of the educa- 
tor, chapter two the culture affecting education, 
chapter three groups affecting education, chap- 
ter four communication affecting education, chap- 
ter five, research affecting education, and chapter 
six the people and their schools. 

Many examples are given of forces affecting 
American education. Many of these forces are, 
directly or indirectly, against and antagonistic 
to public education. The author discusses the 
methods, objectives, and principles of many of 
these anti-public school forces. 

Many readers will find appendix A quite in- 
teresting, listing as it does excerpts from. the 
New York Times Index. Appendix B includes 
material quoted at some length from three 
articles by Benjamin Fine appearing in the 
New York Times. 

Altogether this is a most challenging book 
that should make all persons interested in Amer- 
ican public education pause and think. Many 
of the issues will not be resolved in the fore- 
seeable future. 


Morton, Jutta F. anp Lepin, R. Bruce. 400 
Plants of South Florida. Coral Gables 34, 
Florida (Box 853): Texthouse, Inc., 1952. 
134 p. $3.50. 


This is the first volume to describe the more 
common trees, shrubs, vines, and herbaceous 
plants of South Florida, both native and intro- 


duced. This latter aspect adds very much to the 
book’s usefulness. Naturally many plants de- 
scribed in this book may be found in other 


Southern, Southeastern, and Gulf States, and in 
California. Many of the plants described are 
quite rare. 

In alphabetic order, the descriptions are ar- 
ranged under the preferred botanical names and 
important botanical synonyms are shown in a 
comprehensive index of 1310 entrees. Plant 
descriptions in this volume may be described as 
simplified “word-pictures.” This brief descrip- 
tion includes native habitat, description of plant, 
leaves, flower, fruit, uses of tree and fruit, and 
son on. 
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There are 28 full-page artistic drawings by 
Dr. Frank D. Venning. 

Botanists, Garden Club Members, Amateur 
Gardeners, elementary and secondary science 
teachers, and Florida visitors should particularly 
appreciate this most attractive, scientifically ac- 
curate book. 

Julia Morton is Vice-Director of the Morton 
Collectanea of the University of Miami; Dr. 
Ledin is assistant Horticulturist of the Subtropi- 
cal Experiment Station of the University of 
Florida, and Dr. Venning is in charge of the 
Swingle Research Project of the University of 
Miami. 


Keiser, ArmMILDA B. Here’s How and When. 
New York: Friendship Press. 1952. 174 p. 
$2.75. 

Here’s How and When is an activity book 
for children that is planned to permit the chil- 
dren to become truly creative. Careful patterns 
and explicit directions have been intentionally 
avoided. On the other hand sufficient suggestions 
are made that pupils and teachers can “catch” the 
idea and go ahead on their own. 

Games, festivals (some from other lands), 
recipes, gift-making, parties, dioramas, picture 
exhibits, sand tables, puppeteering, figure making, 
painting, and so on are among the many activi- 
ties suggested. Drawings and references are 
designed and selected so as to be as helpful as 
possible. Primary teachers will especially find 
the book most useful, chockfull of ideas so often 
needed. 

Mrs. Keiser is a minister's wife, a mother of 
four sons, a writer and a teacher. She received 
her master’s degree from Columbia University 
during World War II while her husband and 
three of the sons were overseas. 


Rey, H. A. The Stars: A Vew Way to See 
Them. Boston: Houghton Mifflin Company, 
1952. 144 p. $4.50. 


Noted astronomers have highly acclaimed this 
book. The reviewer finds their praise completely 
justified. It is an artistic book that is most 
practical at the same time. Amateur general 
reader, science teachers, (elementary and _ sec- 
ondary), and pupils will find this a fine guide 
in studying the stars and constellations. All 
sorts of interesting information is included. It 
will serve excellently as a resource and reference 
book for the science shelf. 

The new way to see the stars is really a new 
Way in practical star recognition. What the 
author does is to eliminate the meaningless, 
confusing geometrical shapes that have baffled 
beginning star gazers for centuries. The author 
draws the lines connecting the stars in a given 
constellation so that they make “sense” and have 
a recognizable resemblance to the name of the 
constellation. So there are many new constella- 
tion drawings. Descriptive textual information 
is given on the page facing the constellations. 


Book REVIEWS 107 


Numerous, easy to read star charts, good for 
any time of the day or year, are included. Even 
the outside cover is folded double to make a 
large wall chart of the constellations. Then 
with drawings, charts and discussion, the author 
explains phases of the moon, seasons, time, zodiac, 
eclipses, planetary movements, and so on. 


PETERSON, RoGer Tory. Wildlife In Color. 
Boston: Houghton Mifflin Company, 1951. 
192 p. $3.00. 


This is a picture book for all lovers of 
nature and the out-of-doors. It contains 450 
color illustrations by eighteen of America’s lead- 
ing wildlife artists. The book is sponsored by 
the National Wildlife Federation. The paint- 
ings in this famous collection were originally 
produced as a series of Poster Stamps between 
the years of 1939 and 1951. They are here 
gathered together for the first time, and Peter- 
son's distinguished commentary gives them a new 
importance. 

The wildlife arrangement in this book is by 
wildlife communities and not by the usual family 
relationship arrangement. Text and pictures are 
closely integrated—trees, flowers, mammals, 
birds, butterflies, fish and other wildlife found 
in a particular region. The textual information 
is most interestingly presented. 

Some of the many regions described: Intro 
ductory section on wildlife in color (extinct, 
vanishing, strangers from other lands); near 
home—the towns and farms (trees of town, trees 
of farm, flowers of the fields and roadsides, in 


sects of the farm country, birds of town and 
farm); the deciduous woodlands; the north 
woods country ; water (the streams, rivers, and 
life) ; the swamps and fresh marshes; the coast 
and the sea; the south; grass country; the 
desert ; the west; and the far north and the arctic 

Mr. Peterson is one of America’s best known 
science writers, being considered an outstanding 
authority on birds. His famous Field Guides 
include A Field Guide to the Birds and A Field 
Guide to Western Birds. The first named is 
considered a Bible of all bird watchers, beginners 
and experts alike. 

Wildlife in Color is an excellent addition to 
the two Guide Books—covering as it does all 
life in lavishly colored illustrations and most 
readable textual material The book is an 
excellent reference and resource book for ele 
mentary science, general science, and biology 
teachers. It will make a much sought after 
addition to the science book shelf. 


Doane, Pevacig. A Book of Nature. New 
York: Oxford University Press, 1952. 110 p 


A Book of Nature is a beautiful, artistic book 
in appearance and format. Text and illustrations 
are both by Miss Doane and are based on many 
years of careful study. Miss Doane’s work 
evidences artistic skill, scholarship and accuracy 
Authorities in the field of natural science have 
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checked both textual material and illustrations 
for accuracy. 

Text and pictures are arranged in three major 
divisions: Meadows, Woods, and Sea. A sea- 
scnal arrangement is used in each of these di- 
visions. With each section is most interesting 


textual material and pictures of the flowers, ani- 


mals, birds, trees, shrubs, reptiles, and many 
other living things found in the northeastern 
and central parts of the country. There are 


twenty-four full color pages, each with many 
small drawings ranging in number from 9 to 24. 
On the page opposite the drawings, are brief 
descriptions of the plant or animal illustrated. 
The descriptions include such things as common 
and scientific names, description, food, nest, eggs, 
habitat, young leaves, flower, fruit, home, and 
so on. 

This is a lovely book for children and a most 
attractive book for the elementary science book 
shelf. Elementary science teachers, secondary 
teachers, and pupils will find this a most useful 
resource book as well as delightful for general 
reading. 


Forp, Norman D. Why Not Write? Green- 
lawn, Long Island, New York: Harian Pub- 
lications, 1953. 56 p. $1.00. 


This is a guide to getting established as a 
writer and to selling what you write. The 
guide makes many suggestions for the beginning 
writer—the manuscript itself, where to get ideas 
for articles, where to obtain information for 
articles, and so on. 

Possible sources for publishing articles and 
books are listed under a great variety of head- 
ings. Address of each publisher is listed with 
length of article usually desired and rate of pay. 
Magazine publishing articles, publishers of fiction 
books, greeting card verse publishers, publishers 
of plays, news and feature syndicates, and news- 
paper markets are included. There is also a 
rather extensive list of overseas publishers listed. 

If you are a writer or prospective writer and 
desire to know where you might sell the ma- 
terial you write, you will find this a useful guide. 


Anprews, Roy CHAPMAN. Nature’s Ways. New 
York (419 Fourth Avenue): Crown Pub- 
lisher, Inc., 1951. 206 p. $3.75. 


Nature’s Ways is aptly subtitled “How Nature 
Takes Care of Its Own.” It is a comprehensive 
presentation of how nature’s creatures adapt 
themselves for survival. Strange and curious 
animals, birds, fish, and insects make it a sori 
cf “Believe It Or Not” book. 

Nature’s Ways is an art classic to compare 
most favorably with Audubon’s Birds of America. 
There are superb pictures and illustrations, some 
in color, by Andre Durenceau. Altogether this 
artistic book will delight both old and young 
and will be as outstanding book in a decade or 
two decades from now as it is today. 

No one is better qualified to write about 
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animals than the author, Roy Chapman Andrews. 
His books are always a delight and of perma- 
nent value. The textual material is most read 
able and quite comprehensive. It is built around 
the general theme of how nature takes care of 
its own. Animals are indexed under one of the 
following headings (but not found in this order 
in the textual material): Camouflage and con 
cealment, mimicry, immobility, speed, sight, smell, 
warning signals, defensive armor and offensive 
devices, sepecialization, adaptation, food-storing 
and foraging devices, and symbiosis. Hundreds 
of animals are described. 

This book is highly recommended for ele- 
mentary science and secondary science teachers, 
the science book shelf, for boys and girls, and 
for the adult lay reader. 


Forp, NorMAN D. Lands In The Sun. Green- 
lawn, Long Island, New York: Harian Pub- 
lications, 1953. 31 p. 35¢. 


Lands In The Sun is a travel guide covering 
the islands of the West Indies, Central America 
and Mexico, and three Shangri-La’s (Arequipa, 
Peru; Quito, Ecuador; and Saba, Netherlands 
West Indies). The guide suggests places to 9 
in these areas, describes the weather and climate, 
physical relief, living costs, main points of in- 
terest, and so on. More and more people are 
retiring to one of these Lands of the Sun, but 
whether contemplating retirement or only visiting 
them, you will find this a most interesting and 
helpful guide. 


Tyarks, Freperic E. Travel Routes Around the 
World. Greenlawn, Long Island, New York: 
Harian Publications, 1953. 128 p. $1.00. 


Each year this publication is brought com- 
pletely up to date. Travelers enthusiastically 
look forward to it as the most complete, accurate 
travel guide of its kind. Both passenger carry- 
ing freight services and passenger services are 
listed in this guide listing sailings from the vari- 
ous ports of the world—name of vessel, accom- 
modations, ship line, length of trip, costs, and so 
on. Even inland waterways are included. It 
would seem that every boat route in the world 
is included. The relative inexpensiveness of 
ship travel is made evident. Many travel hints 
are included—your meals, how to spend your 
dollar wisely, clothes to wear, tips, advantages 
of a foreign freighter, brief descriptions of in- 
teresting places to see, and so on. Travel Routes 
Around the World is recommended as a fine 
guide for those planning on boat trips anywhere 
in the world. 


Forp, Norman D. Where To Retire on a Small 
Income. Greenlawn, Long Island, New York: 
Harian Publications, 1953. 72 p. $1.00. 


Persons in retirement, expecting to go into 
retirement, or merely wanting to know about 
desirable places to live will find this a most 
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useful and helpful publication. It is informative, 
comprehensive, thorough, and possibly as free 
from bias as any publication along this line. It 
is quite likely that other persons would not make 
exactly the same recommendations. Every one 
has his own tastes, desires, and ves, prejudices, 
too. To the reviewer, the writer seems to be as 
objective as one is likely to find. Maybe that is 
because, by and large, based on our own travels 
and experiences, we pretty well agree with the 
writer. 

The author makes a regional retirement analysis 
of the United States after first discussing what 
niakes a good retirement spot, what to look for 
in weather, schools, attraction, and so on. He 
suggests that certain types of persons (e.g. 
persons with ailments of the heart and arteries, 
persons subject to pneumonia and pleurisy) 
should seek certain types of regions. Regions, 
areas, cities are analyzed in some detail—price 
ot homes, possibilities of supplementary work, 
rents, income taxes, and so on. Even specific 
cities are named. 

So here is a fine, practical book to read if you 
are about to retire, want to move some place 
else, or only want to travel. 


O’Rett_y, JoHN AND KELty, WALT. 
New York: 
$1.50. 

This is a fanciful story of the origin and 
evolution of man, told with simplicity, humor, and 
imagination. It is the story of the adventures 
and development of Glob from his beginning in 
the ocean as a bit of more or less undistinguish- 
able protoplasm to his going “ashore” and finally 
with club in hand, carrying fire, and a dog trail- 
ing along, he begins a communal life. The 
similarity of Glob to Homo Sapiens is under- 
standable to even young readers. The illustra- 
tions by Kelly are quite reminiscent of his Pogo 
drawings enjoyed by many youngsters, and adults, 
too. 


The Glob. 
The Viking Press, 1952. 63 p. 


BERRILL, JACQUELYN. Wonders of the Woodland 
Animals. New York: Dodd, Mead and Com- 
pany, 1953. 77 p. $2.50. 


Children of all ages will enjoy Wonders of the 
Woodland Animals, either as stories read to them, 
or at an older age read on their own. Many 
readers will remember the author’s earlier de- 
lightful Wonders of the Sea. This book tells 
about the family lives of the furry animals. 
Each story is presented clearly, simply and 
accurately, and each is accompanied by authentic 
drawings by the author. Children will thoroughly 
enjoy these true-life stories. 

The animals described are: Raccoon, Harvest 
Mice, Cottontail Rabbit, Skunk, Bat, Opossum, 
Porcupine, Squirrel, Chipmunk, Woodchuck, 
Beaver, Red Fox, Whitetail Deer, and Black 
Bear. 

Wonders of the Woodland Animals is a highly 
recommended book for the elementary science 
book shelf. 
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BRownNeE.i, Cuirrorp LEE ANp Evans, Ruta. 
Broad Streets. Cincinnati: American Book 
Company, 1953. 288 p. $1.88. 

This is a health book suitable for the grammar 
grade level. It is a very attractive book in 
appearance and format. There are numerous 
photographs and illustrations in color and black 
and white that will hold the interest and atten- 
tion of. most boys and girls. The textual ma- 
terial seems to have been very carefully selected 
so as to be within the interests and understanding 
of boys and girls of fifth or sixth grade level. 
Mental health, social health, safety, temperance, 
and personal health are stressed. The literary 
style, a great deal of it conversational, should 
make for ease of reading. Altogether this seems 
to be an excellent book on health answering 
many of the problems of boys and girls. 


Stewart, EvizasetH Lainc. Funny Squirrel. 
Chicago: The Reilly and Lee Company, 1952. 
48 p. $2.00. 

Funny Squirrel is a book consisting largely 
of photographs (forty in number) with reading 
vocabulary suitable for first or second graders 
The photographs are unusually good and should 
have great appeal to children. While most of 
the reading material and pictures relate to squir- 
rels, there are pictures of a number of other 
animals, including two cute boys, Tom and Tim. 
This book will make an excellent addition to the 
primary grades elementary science book shelf. 


— 


,ATTLE, FLoreENcE. Jerry Goes On A Picnic 
Chicago: Beckley-Cardy Company, 1952. 94 p. 
$1.48. 

Jerry, Sue and Bill not only have a lot of fun 
on a picnic but learn a good deal about nature, 
health, and safety, too. Baby rabbits, a mole, a 
family of skunks, a killdeer, and poison ivy all 
contribute to the experiences on a picnic. The 
buok is of second grade level and will serve 
excellently as a supplementary reader. Especial 
attention has been paid to the vocabulary. This 
is one of the author’s Jerry series. She is 
Elementary Supervisor for the Connecticut State 
Department of Education. 


Fiepier, JEAN. The Green Thumb Story. New 
York (8 West 13th Street): Holiday House, 
1952. 40 p. $1.75. 


This is a story about a boy named Peter who 
wanted a flower garden like the people next door. 
But the soil in his own backyard was poor and 
hard. He was told that only the magic of a green 
thumb could grow flowers. With the aid of his 
next door neighbor Peter learns to develop a 
green thumb, too. 

The Green Thumb Story is suitable for primary 
grade children and would be of value as a story 
to read to, or tell first grade children. Maybe 
they will become interested in developing a green 
thumb, too, as Peter did. The book is illustrated 
in color by Barbara Latham. 
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Buck, MARGARET WARING. Jn Woods and Fields. 
New York: Abingdon-Cokesbury Press, 1950. 
96 p. $3.00. 


In Woods and Fields is truly a beautiful book, 
filled with nature information for all who love 
the out-of-doors. Here is accurate information 
and descriptions of several hundred birds, small 
animals, butterflies, insects, trees, and flowers. 
The book is ilustrated with 230 beautiful pictures 
by the author. The textual material and the 
illustrations are based on first hand observations 
and has been checked for accuracy by authorities 
in the Museum of Natural History, Bear Moun- 
tain Trailside Museums, National Audubon 
Society, and the nature advisers of Boy Scout, 
Girl Scout, and Camp Fire Girl organizations. 
The textual material is described according to 
each of the seasons and according to the place 
found. The book is completely indexed, giving 
both common and scientific names. It also in- 
cludes a brief reading list of books suitable for 
pupils and teachers. 

This unusually fine book is highly recommended 
for the science library of all grades from gram- 
miar school through senior high school. It is an 
excellent resource book and elementary science, 
general science, and biology teachers will find it 
most useful. Seldom will they find a more attrac- 
tive book. 


WatsH, Mary. Water, Water Everywhere. 
New York: Abingdon-Cokesbury Press, 1953. 
48 p. $2.00. 


“Water is Wonderful!” is the opening and clos- 
ing sentence of this book. In between these 
sentences the author proves her theme.  Inter- 
esting textual material and detailed pictures in 
color and black and white by Helen B. Carter 
add greatly to the appeal and understanding 
of the book. Miss Carter is one of America’s 
better illustrators of science books. 

The text has sections dealing with the various 
forms of water, quiet waters, running waters, the 
coastline, and the ocean. Much information about 
water is interestingly presented to boys and girls. 
The material is about of grammar-grade difficulty 
and the book will make a fine addition to the 
elementary science bookshelf. 


jay, Epirn SuHermMan. <A Book About Me; 
Teacher’s Manual for a Book About Me; 
Pupil Analysis Sheet for A Book About Me. 
Chicago (57 West Grand Avenue): Science 
Research Associates, 1952. $0.50 for set. 
This set is a-guidance aid for kindergarten and 
first grade teachers. The first named book con- 
sists of 32 pages of pictures that is intended to 
help teachers and parents determine the prob- 
lems, interests, and activities of children before 
they can read. It is sort of a workbook, but a 
different kind of workbook. 
The teachers’ manual presents in detail how 
the book is to be used and the results interpreted. 
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The analysis sheet provides a convenient form for 
recording data—both qualitative and quantitative 
about the child. It can be used as a part of the 





pupils’ cumulative record. 
The use of this material should mark an im- 


portant step in child understanding and guidance 


at a very early age. 


EscHMEYER, R. W. Willie Whitetail, Freddy 


Fox Squirrel, Bob White, Charley Cottontail, 


Woody Woodcock, Tommy Trout, Billy Bass, 


Bobby Bluegill. Oxford, Ohio: Fisherman 
Press, Inc., 1953 and 1952; 47 to 51 pages each 
$0.50 each. 


The above titles of true-to-life stories are 
about as interesting and significant a series of 
children’s books as one is likely to find. Each 
book is an outstanding contribution to conserva- 
tion of America’s wildlife. The books are highly 
recommended for children of intermediate-gram 
mar grade or even junior high school level. They 
should be a part of the elementary science book 
shelf. Each title is accurately and profusely 
illustrated in two colors. The author is a well- 
known science teacher and conservation leader. 
While the titles sound as if they might be an- 
thropomorphic in treatment, such is not the case. 
They seem to be as scientifically accurate as it is 
possible to make science books for children. Each 
book is interestingly written and emphasizes how 
a given animal or fish should be managed for 
better hunting or fishing. Teachers will gain 
much useful information relating to various 
aspects of conservation. The books may be 
used as references, for sources of information 
in building science or conservation units, or 
merely as interesting supplementary readers. 
Children will love the stories. In general each 
title traces the story of the development of each 
animal from its birth until it becomes an adult. 
The enemies, food habits, and characteristics are 
given as well as the best means of assuring their 
conservation. The titles are self-explanatory as 
to what animal is of major concern in that 
particular book. 


Evans, Eva Knox. People Are Important. 
Irvington-On-Hudson, New York: Capitol 
Publishing Company, Inc., 1951. 87 p. $2.50. 


People are different and often seem queer to 
us, but they are still people and important to our- 
selves and to the world. No two people of the 
world’s two billion or so, are exactly alike. Too 
often we accentuate these differences and preju- 
dices, and dislikes develop toward those who in 
any way differ from us, and thus build up a 
feeling of superiority in our relations to other 
people. 

The book stresses the fact that every one is 
very special. You are a very important person 
and every one in the world is as important as 
you. But we build up prejudices, biases, dis- 
likes, hates, because we think other people are not 
like us. 
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This is a book suitable for children of grammar 
grade age. It is an excellent book for the ele- 
mentary school library, stressing as it does the 
development of better inter-group relationships 
through better understanding of differences among 
peoples. There are black-and-white illustrations 
by Vana Earle. 


O’Netwt, Hester. The Picture Story of Sweden. 
New York: David McKay Company, Inc., 
1953. Unpaged. $2.50. 

The Picture Story of Sweden is one of the 
popular picture stories of other countries series. 
There are seven other titles in the series. This 
book, suitable for intermediate and grammar-grade 
age children, tells about Sweden, its people, their 
occupations, sports, geography, history, places of 
interest, schools, and holidays. The book is illus- 
trated by Ursula Koering in gay colors that make 
a most attractive book for elementary school 
children. It would serve excellently as a main 
reference for a unit on Sweden or the Scandi- 
navian countries. 


FaBeLL, WALTER C. Nature Was First. New 
York: David McKay Company, Inc., 1952. 
Unpaged. $2.00. 


Nature was first in many of the devices now 
used by man. These range all the way from 
shower baths by elephants, underwater goggles 
by frogs, cleaning teeth by crocodiles, sand or 
snow shoes by palmatogeckos, fish hooks by 
cormorants, canals by beavers, standing sentry by 
male Canadian geese, trapping insects by Venus 
fiytrap, air cooling by bees, manicuring by spar- 
rews and bluebirds, ventriloquism by Rocky 
Mountain pika, spearing fish by herons, and so 
on. Many more examples are included in this 
book. Illustrations by Flavia Gag make for 
lively interpretation and enjoyment. They are an 
integral part of the book. 

This book will delight children of the primary 
and intermediate grades and is recommended as 
an excellent addition to the elementary science 


took shelf. 


BEELER, NELSON AND BRANLEY, FRANKLIN. Ex- 
periments with Airplane Instruments. (New 
York 432 Fourth Avenue) : Thomas Y. Crowell 
Company, 1953. 115 p. $2.50. 


All of the experiments described in this book 
can be done at home with materials found in 
most kitchens or cellars. A soda straw, adhesive 
tape, cardboard and thread will make a working 
model pressure gauge. A drinking glass, shoe 
box, and hand mirror will make a model of a 
drift indicator. 

The basis principles and uses of the altimeter 
compass, air-speed indicator, temperature gauge, 
tachometer, instrument landing system, and so 
on are graphically presented in text and picture. 
There are 64 diagrams and sixteen easy-to-run 
experiments illustrating these principles. 
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Science Education readers will recall the au- 
thors’ earlier Experiments in Science, Experi- 
ments with Electricity, Experiments in Chemistry, 
More Experiments in Science, and Experiments 
in Optical Illusion. 

Mr. Beeler teaches at Potsdam State Teachers 
College. He formerly taught in Clarkson College 
and was head of the science department in the 
Nyack, New York High School. He is a former 
president of the New York State Science Teachers 
Association. 

Mr. Branley teaches science in the Horace 
Mann School in New York City. He has also 
taught in Columbia University and at the Ala- 
bama State Teachers College, Troy, Alabama. 
He has written many science articles for The 
Grade Teacher. Both authors are co-editors of 
the science page of Young America. Each author 
tries out with his own children the experiments 
described in their books. So they know the 
experiments will really work with children. 

This is an excellent book for the elementary 
or junior high school science book shelf and for 
all youngsters interested in experimenting on 
how various parts of airplanes actually work. 


LEWELLEN, Joun. Birds and Planes: How They 
Fly. New York: Thomas Y. Crowell Com- 
pany, 1953. 134 p. $2.00. 


Only recently have men learned how birds fly, 
and there are still some basic secrets of their 
flight not completely understood. But in this 
book in simple words and over a hundred illus- 
trations by Ava Morgan the author gives an 
accurate, interesting description and comparison 
of how birds and airplanes fly. 

The author compares the structure of birds’ 
wings with that of plane wings, gliding flight 
with wing-fiapping flight, jet planes with pro- 
peller-driven planes, and so on. 

The author is a flyer of long experience, flying 
his own plane everywhere as he goes about the 
country. Boys interested in airplanes and some 
understanding of how they fly, will appreciate 
this book. 

The fastest bird known is the duck hawk which 
has been measured at 175 miles an hour. Robins 
fly at 17 to 36 miles an hour, blackbirds at about 
25, and mallard duck 55 to 60, the Canada goose 
20 to 60, the bobwhite 28 to 49, the cliff swallow 
29. the catbird 12 to 16, and the burrowing owl 12. 


MAstTerS, Ropert V. AND REINFELD, FRED 
Coinometry. New York: Sterling Publishing 
Company, 1952. 94 p. 


Most youngsters are collectors of one kind or 
another—stamps, photographs, rocks, leaves, and 
so on. Many are coin collectors—at least at some 
time in their life. Many continue this hobby on 
into adult life. For many, coin collection has 
become not only a hobby but actually a profes- 
sion and a means of making a living. 

This is an especially fine book for the young 
or beginning coin collector for whom it is pri- 
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marily written. It presents a historical introduc- 
tion to coins and currency. Mankind has used 
many strange and unusual things for coin ex- 
change. These strange coins and currency are 
discussed in this book through textual material 
accompanied by fascinating illustrations. The 
authors give advice to the beginning coin col- 
lector. There is a chapter on how American 
coinage began and how it has developed through 
the years. There are chapters on commemorative 
coins, how coins are minted today, values of 
various American coins, the story of paper money, 
how currency is produced, and foreign coins. 

This is an interesting book for young and adult 
alike. A good deal of the history and lives of 
America is related to its coins and currency 
history. This book will make an interesting and 
valuable addition to the elementary school book 
shelf. 


LEWELLEN, JoHN. You and Space Travel. Chi- 
cago: Childrens Press, 1951. 60 p. $1.50. 


Man’s progress toward space travel is described 
in this book that air-conscious youngsters will 
especially enjoy. Emphasis is placed on the 
science principles involved in airplanes, helicop- 
ters, and jet planes. Upper grade elementary 
children should be able to readily understand 
how each of these devices are able to move. 
Pictures and illustrations by Winnie Fitch and 
Joe Phelan add greatly to the clarity and under- 
standing of the textual material. A great deal 
of attention is paid to jet planes and space plat- 
forms. Desirable fuel is one of the main present 
problems in space travel. The author estimates 
a trip to the moon would be about 100 hours, a 
round-trip to Venus a little over two years and a 
round-trip to Mars a little less than three years. 
Boys and girls interested in air space travel will 
enjoy this story of adventure and space travel. 

This is a fine addition to the elementary science 
book shelf. It will be a much sought-after book. 


LEWELLEN, JoHN. You and American Lines: A 
Story of Transportation. Chicago: Childrens 
Press, 1952. 61 p. $1.50. 


This is an interestingly written story of the 
growth of transportation from the early pack 
trails to modern cargo planes. America’s growth 
closely parallels the growth of its transportation 
system. Without this latter growth American 
development as a nation would have been very 
slow and much less than it is today. Most space 
is devoted to water and rail transportation, truck 
and plane transportation being only briefly com- 
mented upon. The story is interestingly and often 
humorously told. Black and white illustrations 
by Karl Murr add to the interest of the textual 
material. The book would seem suitable for the 
intermediate grade level. The book is recom- 
mended for the elementary science book shelf. 
It would serve excellently as a reference and 
resource book on transportation and for general 
supplementary reading. 
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LEWELLEN, JoHN. The True Story of Honeybees. 
Chicago: Childrens Press, 1953. 47 p. $2.00. 


Honeybees are truly remarkable and even today 
man is learning from them to man’s own advant- 
age. The U. S. Army Air Force is developing 
an artificial bee’s eye to help guide arctic pilots 
through cloudy weather when magnetic devices 
are of little value. Polarized light is involved 
in this new device. 

In this interestingly told story, the author 
describes a bee city, the queen, the drones, the 
workers, the tools, the dances, and the eyes of 
bees. Illustrations by Patricia Jackson add to 
the understanding, attractiveness, and enjoyment 
of the book. The book is suitable for the third 
grade as supplementary reading or in obtaining 
information about bees as part of a unit study 
of bees. The book will make an excellent addi- 
tion to the elementary science book shelf. 


Erickson, PHorse. The True Book of Animals 
of Small Pond. Chicago: Children’s Press, 
1953. 44 p. $2.00. 


This book describes small animals through the 
seasons on a Connecticut pond. The pond in this 
book is near the author’s New Milford home. 
The animals described are those the author 
observed and sketched as she visited the pond— 
beaver, muskrat, raccoon, mink, and otter. The 
story is a true account of the animals’ oppearance 
and activities beginning with the winter season. 
The book is suitable for second and _ third 
graders. Appealing illustrations in color and in 
black and white add much to the appeal and 
interest of the reading material which is well 
presented. Serving excellently for supplementary 
reading and giving much accurate science in- 
formation at the same time, the book will make 
a fine addition to the elementary science book 
shelf. 


FRrisKEY, Marcaret. The True Book of Air 
Around Us. Chicago: Children’s Press, un- 
dated. 47 p. $2.00. 


Vocabulary and literary style designed for the 
second grade, this elementary science book 
presents much information that second grade 
children will understand and enjoy. It explains 
why the sky is blue, about winds, clouds, lightning, 
thunder, rain, hail, sleet, and snow. Illustrations, 
mostly in color, by Katherine Evans will appeal 
to boys and girls and add much to the enjoyment 
of reading the book. 

This book will serve as a fine addition to the 
elementary science book shelf and as a supple- 
mentary reader for second grade children. 


Miner, IRENE. The True Book of Plants We 
Know. Chicago: Children’s Press, 1953. 44 p. 
$2.00. 

This book is the story of big plants and little 


plants that children know, told in pictures and in 
the simplest of vocabulary. Reading level is first 
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grade. The book introduces first grade children 
to plants. It is well illustrated, mostly in black 
and white. Plants big and small, those on land 
aud water, those we eat and those we wear are 
among the plants found in this book. Altogether 
this is a science book that will appeal to first 
grade boys and girls. They will learn a number 
of essential facts from reading it. It will serve 
excellently as a supplementary first grade reader 
and science book. 


Coy, Harotp. The First Book of Presidents. 
New York: Franklin Watts, Inc., 1952. 69 p. 
$1.75. 


This is a most interesting introduction to the 
Presidents of the United States. The book dis- 
cusses why we have a president, who can be 
president, how a president is elected, inaugura- 
tion data, the work of the president, the cabinet 
and household, the president's social life, the 
white house, and the Democratic and Republican 
parties. Then follows brief but interesting in- 
formation about each of the presidents. 

Illustrations by Manning DeV. Lee add much 
to the attractiveness of the book. There is a 
picture of each president and one or more illustra- 
tions of interesting and important events con- 
nected with that particular president. A page is 
devoted to men who were “almost presidents,” 
and interesting information associated with the 
greatest office in the land. This is a fine book 
for boys and girls. It is a fine book for the 
elementary school library. 


Cormack, M. B. The First Book of Stones. 
New York: Franklin Watts, Inc., 1950. 93 p. 
$1.75. 


The collecting and identification of rocks and 
minerals is emphasized in this book. It is defi- 
nitely planned as a book for the beginner. It 
describes and illustrates the tools a beginning col- 
lector needs, then shows step by step how stones 
may be identified through their differences in 
properties. The numerous black and white illus- 
trations by M. K. Scott of both techniques and 
stones will greatly facilitate the first steps in 
rock and mineral identification. 

Much information is included on original for- 
mation of rocks and stones, quite specific for 
certain well known stones. The author is Di- 
rector of the Rogers Williams Park Museum 
at Providence, Rhode Island. Upper grade ele- 
mentary school students should readily use this 
very fine book on collecting and identifying rocks 
and minerals. The book is recommended most 
highly for reference and resource use and a 
piace in the elementary science book shelf. 


Cormack, M. B. The First Book of Trees. New 
York: Franklin Watts, Inc., 1951. 93 p. $1.75. 


The first fourth of the book tells many interest- 
ing things about trees: what is a tree, how trees 
make their tood, how trees work, how they 
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scatter their seed, what trees do in spring, what 
buds and leaves do, about the trees’ bark, trunk 
and roots, and so on. 

The rest of the book is primarily devoted to 
unusually beautiful illustrations by Helene Carter 
showing the leaves, flower, fruit, stem and dis- 
tribution of many of our better known trees. 
These illustrations are in color. Brief description 
accompanies the illustrations. 

The textual material is about upper grade in 
difficulty. This is an excellent introduction to 
trees. 

It is a most attractive book in appearance and 
fcrmat and will serve excellently as a reference 
— book for the elementary science book 
shelf. 


HuGHEs, Lancston. The First Book of Negroes. 
New York: Franklin Watts, Inc., 1952. 69 p. 
$1.75. 


This book with insight and understanding tells 
the Negro story from Africa to the Western 
World, largely in terms ot people, scholars of 
ancient times to famous people of today. The 
story is built around Terry, a little Negro boy 
living in New York City. Negroes have made 
tremendous progress and many noted persons 
have made this possible. Among these were 
Queen Sheba of King Solomon’s time, Negroes 
accompanying Balboa when he discovered the 
Pacific Ocean in 1513; one of the pilots of 
Columbus ; one of Cortez’s men who planted the 
first wheat in the New World; Estevanico who 
discovered Arizona and New Mexico; the poet, 
Paul Lawrence Dunbar; the music composer, 
W. C. Handy (The Saint Louis Blues), Frederick 
Douglas a writer and newspaper man; Ralph 
Bunche, statesman; Booker T. Washington, edu- 
cator; George Washington Carver, scientist: 
Harriet Tubman, the “Moses of the Civil War ;” 
Ethel Waters, a great actress; Marian Anderson, 
great concert artist; Louis Armstrong, band 
leader; Jackie Robinson, Roy Campanella, 
Satchel Page of baseball fame; Joe Louis, heavy- 
weight champion; Jessie Owens and Harrison 
Dillard, famous runners; Lena Horne, singer; 
Mary Bethune, founder of Bethune-Cookman 
College ; the world’s famous champion basketball 
team, the Harlem Globe Trotters; and many 
others. : 

This is an excellent book for all elementary 
children and is especially fine for developing 
desirable inter-cultural relations. It is illus- 
trated most interestingly by Ursula Koerning. 
This book is highly recommended for the ele- 
mentary school book shelf. 


Trpsets, Apert B. The First Book of Bees. 
New York: Franklin Watts, Inc., 1952. 69 p. 
$1.75. 

This book, delightfully written and beautifully 
iliustrated by Helene Carter, is the story of honey 
bees. It is packed full of information, the 
accuracy of which has been checked by authori- 
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ties. Activities of bees are always interesting— 
activities carried out communally and so system- 
atically that they seem purposefully planned; yet 
actually are by instinct. 

In this book the author describes the activities 
of the workers, the housekeepers, the house 
guards, nurse maids, air conditioners, and the 
queen herself. Truly bees are interesting crea- 
tures and a number of schools keep a glass-en- 
closed hive in the classroom with outside entrance 
so that children can gain first-hand knowledge 
and a thrilling personal experience in watching 
the varied, lively activities of a colony of bees. 
The author also describes how a farmer takes 
care of a bee hive, removes the honey, and pre- 
pares the bees for winter. 

In reading difficulty this really fine book on 
bees is about of intermediate grade difficulty. 
It is recommended as an excellent addition to the 
elementary science book shelf. 


Nor.inG, Jo AND Ernest. The First Book of 
Water. New York: Franklin Watts, Inc., 


1952. 45 p. $1.75. 


Water is one of man’s most important poses- 
sions. It is one of the absolutely essential 
materials. Fortunately, it is found in sufficient 
quantities almost everywhere. In properties it is 
common but unique. Few other substances, none 
common, act as it does. It is this uniqueness that 
has made life possible. Water is a most interest- 
ing substance and in its different forms, relations 
to weather, the activities of man, and its varied 
uses is of great interest as a unit of study. Here 
the Norlings discuss many of the properties and 
uses of water, writing with their usual interesting 
literary style. Their illustrations, too, add to 
the clarity and interest in reading. A double- 
page illustration in color summarizes rather well 
the textual material. 

In reading difficulty the book is about inter- 
mediate grade difficulty. It is an excellent book 
for the elementary science book shelf. 


Hoke, Joun. The First Book of Snakes. New 
York: Franklin Watts, Inc., 1952. 69 p. 
$1.75. 

Snakes to most people always seem strange and 
mysterious and something to be feared. Their 
peculiar shape, silence, color camouflage, as well 
as real danger from a few kinds, accounts for this 
snake fear. Since it was sometimes difficult to 
distinguish between dangerous and non-dangerous 
snakes man early learned to take no chances so 
killed all kinds. As a protection, this was a good 
practice. But now as we come to know more 
about snakes, it is recognized that many snakes 
are man’s real friend. The book tells how to 
recognize the dangerous snakes, how snakes move, 
reproduce, live, hibernate. The United States 
has 126 species of snakes, some of these divided 
into several varieties. There is a section on rear- 
ing snakes and some snake myths. 

Reading material is about intermediate level. 
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Illustrations, some in color, by Paul Wench add 
much to the attractiveness and interest in the 
book. This book is recommended as an excellent 
addition to the elementary science book shelf. 


Penpick, JEANNE. The First Book of Space 
Travel. New York: Franklin Watts, Inc., 
1953. 69 p. $1.75. 


Space travel does not seem like so fantastic 
an idea now as it did a decade ago. Even hard- 
headed scientists are giving the idea their serious 
attention. Many bovs and some girls have long 
ago imaginatively taken voyages in space ships. 

This book, in carefully selected textual material 
and clever amusing drawings, (many in color) 
by the author, describes the present status of 
space travel. A definite attempt has been made 
to stay within the realm of probability in all 
statements made. In other words, the book is as 
scientifically accurate as any space travel book 
so far written. The scientific principles involved 
in space travel are as carefully and accurately 
explained as possible. Many puzzling questions 
asked by boys are answered. Much information 
about the planets and heavenly bodies is given 
incidentally. Possibility of traveling to the 
Moon, Venus, Mars, Mercury, Uranus, Jupiter, 
Neptune, and Pluto, is discussed. 

This book is about tops of all books on space 
travel where there has been no attempt at fiction- 
alization. Reading difficulty is at about inter- 
mediate grade to lower grammar grade level. 
The reviewer recommends The First Book of 
Space Travel as an excellent addition to the ele- 
mentary science book shelf. 


BENDICK, JEANNE. The First Book of Airplanes. 
New York: Franklin Watts, Inc., 1952. 69 p. 
$1.75. 


A book by Jeanne Bendick is always outstand- 
ing. This book is no exception. The book is 
designed for primary children. Both text and 
illustrations are by the author. A fine writer, 
Miss Bendick’s illustrations are always superb, 
as they are in this book. Textual material and 
illustrations have been checked by authorities. 
She tells, in interesting story form, all about 
different kinds of planes and how they fly. 

Altogether this is one of the best first books 
on airplanes that has been published. It is highly 
recommended for the elementary science book 
shelf—both as delightful supplementary reading 
and as a resource and reference book for an 
airplane unit. 


WiLLiAMsSon, MarGaret. The First Book of 
Birds. New York (699 Madison Avenue) : 
Franklin Watts, Inc., 1951. 69 p. $1.75. 
Elementary science children will find this a very 

fine introductory book on birds. It answers most 

of the questions children ask about birds. Draw- 
ings by the author, many in color, add to the at- 
tractiveness of the book and interets in the read- 
ing material. The reading material has been 
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checked for scientific accuracy by a number of 
authorities. Reading difficulty is about of fourth 
to sixth grade difficulty. 

As supplementary reading material, as a refer- 
ence and resource book, this attractive book is 
highly recommended for the elementary science 
book shelf. So many interesting things about 
birds are explained and illustrated. 


Meyer, Jerome S. Picture Book of Radio and 
Television and How They Work. New York: 
Lothrop, Lee and Shepard Company, 1951. 
40 p. $2.50. 

Here is an elementary book on radio and tele- 
vision that should appeal to boys and girls of 
intermediate grade through junior high school 
level. Taking a somewhat historical approach, 
the author builds up a most readable and under- 
standable account of how radio and _ television 
work. It is an excellent job with somewhat 
complicated and difficult to understand science 
principles. Elementary science teachers, too, will 
find this an excellent book. Mostly textual ma- 
terial, the illustrations by Richard Floethe, do add 
much to the book’s attractiveness and under- 
standing. 

This is a highly recommended book for the 
elementary science-junior high school science 
book shelf—to be used both as a reference and 
resource book. 


TATHAM, CAMPBELL. The First Book of Trucks. 
New York: Franklin Watts, Inc., 1952. 45 p. 
$1.75. 

This book describes many different kinds of 
trucks : dump, stake, pickup, tanker, panel, trailer, 
dcuble bottom, boom wagon, cackle crate, pug, 
guttersnipe, gooseneck, reefer, pajama truck, and 
so on. There seems to be a truck for every 
different need. Life of truck drivers—long and 
short haul drivers—is described. Trucks have 
truly become an important part of American 
life. 

Numerous illustrations by Jeanne Bendick lend 
spice and understanding to the easy to read tex- 
tual material which is about intermediate grade 
reading difficulty. This is a highly recommended 
book for the elementary science book shelf. 


Tresse.t, ALvin. Autumn Harvest. New York: 
Lothrop, Lee & Shephard Company, 1951. Un- 
paged. $2.00. 

Again with brief textual material and fascinat- 
ing pictures in color by Roger Duvoisin, Autumn 
Harvest will appeal to children of the primary 
grades. This book has all of the charm and appeal 
of the autumn season—harvesting grain, ripening 
iruit, gathering nuts, katydids, chattering migrat- 
ing birds, nut-gathering squirrels, golden pump- 
kins, burning leaves, honey, colored leaves, frosty 
nights, Halloween, Thanksgiving. 

Primary children will enjoy the gay pictures 
and interesting reading material. The book will 
make a fine addition to the primary elementary 
science book shelf. 
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TreEssELT, Atvin. Sun Up. New York: Lothrop, 
Lee & Shephard Company. Unpaged. $2.00. 


Primary grade children will enjoy the brief 
textual material and the pictures in color by 
Roger Duvoisin. Both are designed to evoke the 
mood of a hot summer day ended by a cooling 
thunderstorm. The incidents described and 
pictures have been the common experiences of 
many children—sun coming up with wash on 
line, sleepy boy hating to get up, feeding chickens, 
lazy cows, boy fishing, load of hay, sultry heat, 
dark clouds, wind, lightning flashes, animals 
scurrying for shelter, thunder rolling, the re 
freshing rain, a rainbow, the evening chores after 
the rain. 

Altogether this is a most appealing book for 
primary children and the primary science book 


shelf. 


NeurRATH, Marie. The Wonder World of Ani 
mals. New York: Lothrop, Lee & Shephard. 
Undated. 36 p. $1.50. 


With a brief textual description and gay 
colored-illustrations the author introduces the 
child to the animal world. As in the other 
Neurath books the illustrations are the essential 
features of the book both from the standpoint of 
understanding and child interest. Whales, mon- 
keys, opossums, mice, rabbits, polar bears, bats, 
beavers, hedgehog, armadilo, kangaroo, porcupine, 
lion, elephants, deer, and seal are among the 
animals described. 

The illustrations will appeal to children of the 
primary grade level. For this reason it would 
make a good addition to the elementary science 


book shelf. 


NeurRATH, Marie. Rockets and Jets. New York 
Lothrop, Lee and Shephard, Undated. 36 p 
$1.50. 


Through brief textual material and many illus 
trations, partly in color, the author explains many 
of the principles of rockets and jets. Boys of 
iitermediate and grammar school age interested 
in airplanes and flying particularly appreciate this 
book. The book will make a good addition to the 
airplane section of the elementary science book 
shelf. 


NeuratH, Marizr. Let's Look At The Sky 
New York: Lothrop, Lee and Shephard, 1952 
36 p. $1.50. 


This might be described as a child’s book of 
stronomy. Both text and pictures in color by 
the author are suitable for upper elementary 
grades. Many of the illustrations are quite clever 
and all of them will appeal to children. 

Textual material and illustrations give very 
brief introductions to most all aspects of astron 
omy. On the whole, this book would make a 
very good addition to the elementary science book 
shelf. 
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Hocsen, Lancetor. How the World Was Ex- 
plored. New York (419 Fourth Avenue) : 
Lothrop, Lee and Shephard. No date. 36 p. 
$1.50. 


In early days every man was an explorer, 
fcllowing hunting animals into strange countries. 
Travel was often by river roads—first on a log 
but finally in modern boats. Herdsmen crossed 
the continent—China, India, Europe, Africa, 
America. Changing roads have changed the 
speed of travel and transportation. Ships sailed 
into unknown oceans. Finally exploring man 
found a flat earth to be really round. Explora- 
tion and the search for treasure continued—across 
oceans, across plains and deserts, to the equator, 
and to the poles and back. Man’s exploring 
continues on and one wonders where it will 
finally end. Much of man’s exploration is now 
in science and disease. Such briefly is the content 
of this book—suitable for elementary science 
students of the intermediate upper grades. 
Colored illustrations by Marie Neurath add to 
the understanding and attractions of the book. 


STEVENSON, Etimo. N. Pets: Wild and Western. 
New York: Charles Scribner's Son, 1953. 
163 p. $2.50. 


This is a series of delightful stories about some 
western wildlife that was kept as pets by the 
author at one time or another. The author using 
a readable and interesting literary style describes 
the ways and food habits of the various pets. 
Pupils in the elementary grades will enjoy having 
the stories read to them, or reading them on their 
own in the upper immediate and grammar grades. 
There is at least one photograph of each pet. 

Pets described include: Mussy, the badger; 
Reddy, the Coyote; Blinky, a mag-pie; Speedy, a 
prairie falcon; Porky, a porcupine; Waxy, a 
cedar waxwing; Lightning, a western fence 
lizard; Stubby and Snuffy, two gray squirrels; 
Scooper, a coast steller jay; One Eye, a Swain- 
son’s hawk; La Paloma, a western mourning 
dove; Old Man, a golden-mantled ground squir- 
rel; and Cheeper, a California evening grosbeak. 
Most of the pets were kept only a short time. 

The author is a well known writer in the science 
field, often a camp director and naturalist in Boy 
Scout camps and presently president of Southern 
Oregon College of Education at Ashland. 

Pets: Wild and Western is a recommended 
science book for boys and girls, and for the 
elementary science book shelf, 


Brown, Rose. Bicycle in the Sky. New York: 
Charles Scribner’s Sons, 1953. 183 p. $2.50. 
Bicycle in the Sky is the story of one of the 

world’s greatest pioneers in aviation, but actually 

and unfortunately, seldom heard of in the United 

States. Yet he deserves to be ranked along with 

the better known Wright Brothers. Alberto 

Santos-Dumont was Brazil’s adventurous aviator. 

Alberto was born on a Brazilian coffee plantation 

but as a boy he was always interested in flying 
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kites and watching the flight of birds. He was 
always experimenting with new kinds of kites. 

Having a rich father, albeit one most under- 
standing and sympathetic, young Alberto goes 
to Paris where he soon becomes a familiar figure 
flying over and about Paris in his balloons and 
dirigibles. He had all sorts of adventure as he 
gradually became more skilled and as the efficiency 
of his aircraft improved. As he used the frame 
of a bicycle-saddle and handle-bars for one of his 
early airships, people said “Little Santos is riding 
a bicycle through the sky.” He established the 
first aviation record in the world on November 
12, 1906 when he flew a plane a distance of 721 
feet in two and one-fifth seconds. He made the 
first public showing of an airplane in flight. 
France paid him its greatest honors for his in- 
ventions and pioneering in aviation. 

Boys will find this a most interesting story. 
It is an excellent book for the elementary science 


book shelf. 


Brixty, HELEN (Chairman). Bases for Effective 
Living. Washington, D. C.: Department of 
Elementary School Principals, National Edu- 
cation Association, 1952. 390 p. $3.00. 


This is the Thirty-First Yearbook of the De- 
partment of Elementary School Principals. 
There are forty-seven articles relative to what 
constitutes effective learning and teaching in the 
elementary school. These articles are combined 
ito eight chapters: Foundations, The Principal 
Sets the Pace, Cooperative Enterprises, School- 
Community Relations, The Well-Adjusted Class- 
room Teacher, The Well-Adjusted Child, Adjust- 
ing Methods to Children’s Needs, and The Physi- 
cal Environment. 

The contributors are well known leaders in 
elementary education. The articles on the whole 
are interestingly written and usually stress the 
common sense and practical approach. 

A sampling of a few articles and authors in- 
clude: Bases for Effective Learning by Winifred 
E. Bain, The “Good Life’ In the Elementary 
School by Bascomb H. Story, The Principal's 
Challenge by Laura Zirbes, Faculty Planning for 
Inservice Education by Daisy Parton, Creating 
Good Living Conditions for Teachers by Harold 
DL. Drummond, Providing Experiences of Success 


by Geraldine Schofield, Challenging the Superior , 


Child by Florence Gabriel, and Ideal Living Con- 
ditions by Alice Lausted. 

Elementary teachers should find this Yearbook 
both stimulating and practicable. A list of 79 
selected references are given at the close of the 
book. 


Garr, JosepH. Holidays Around the World. 
Boston: Little, Brown and Company, 1953. 
212 p. $3.00. 


Holidays Around the World is one of the most 
comprehensive and interesting book that has 
been written about holidays in the various coun- 
tries of the world. The games, pageants, feasts, 
gifts, greetings, and symbols various peoples use 





I 























V 


Now complete 








Holt's General Science Series 


by DAVIS, BURNETT, and GROSS 


Just published: 


SCIENCE, Books 1 and 2 


for Grades 7 and 8 





National bestseller: 


SCIENCE — for Grade 9 


These three books provide a general-science program that is carefully 





planned, sequentially organized, and properly balanced. They will help 
ALL your pupils to bridge the gap between the informational science 
readers in the elementary grades and the separate, thorough science 
courses in high school. Basic concepts developed simply, directly, one at 
a time. The authors avoid duplication and repetition—a common fault 
in most general-science series. The ninth-grade book is ideally successful 
as an independent book for the terminal course in any general-science 


program, as well as the top book in this series. 


A complete program including workbooks, teacher’s manuals, tests, 





and keys. 


HENRY HOLT AND COMPANY 


New York Atlanta Chicago Dallas San Francisco 


iN 


Patronize our advertisers. Tell them that you saw their advertisement in Sctence Epucation 




















118 SCIENCE 


in celebrating their holidays are described. Many 
holidays of similar nature are celebrated in similar 
manner but also often in a wholly different 
manner. Most holidays are festival occasions 
and times for rejoicing. 

Major attention is paid to Chinese holidays, 
Hindu holidays, Jewish holidays, Christian holi- 
days, Moslem holidays, other holidays, and the 
World’s Newest holiday-United Nations holiday. 
The book gives a good insight into the lives and 
customs of many peoples of the world. Through 
this knowledge should come better understanding 
among the nations of mankind. 

Altogether this is an excellent description of 
celebrated days around the world—comprehensive 
and interestingly written. 


Pitant, ExvizaretH. Sky Bears. New York: 
Exposition Press, 1952. 64 p. $2.00. 


Sky Bears is a book of verse for children, one 
hundred thirty verses in all, about a host of things. 
Many of the verses are about science or have a 
science implication. They will appeal to children 
ot primary and intermediate grades, especially 
if the verses are read to them. 

Many teachers have their children write original 
verse when they are teaching units, including 
science units.. Sky Bears has been widely ac- 
claimed by such educators as Professor William 
A. McCall of Teachers College, Professor Walter 
F. Barnes of New York University, and Dr. 
John J. DeBoer, Editor of the Journal Elementary 
English, an organ of the National Council of 
Teachers of English. Dr Pilant is professor of 
English at Ball State Teachers College, Muncie, 
Indiana. 


MEANS, FLORENCE CRANNELL. Carver's George. 
Boston: Houghton Mifflin Company, 1952. 176 
p. $2.50. 


Carver’s George is a fascinating biography of 
George Washington Carver. A number of 
biographies have been written about this world 
renowned American scientist, but none surpass 
this one as fascinating reading for juveniles ten 
years old and up and even adults. Probably no 
American has ever accomplished more from less 
promising beginnings. Born near Diamond Grove, 
Missouri, of a slave mother and he himself a slave 
for a short time, young George lost his mother 
while he was still a small baby. Sickly and frail 
throughout his boyhood, George was reared by 
the Moses Carvers. Even as a boy he had a 
“green thumb” for plants. No one ever had a 
more burning desire to get an education and 
no one was ever more willing to do menial tasks 
to accomplish his desires. The story of his 
struggles for an education first in the grades, 
then high school and finally, obtaining college 
degrees at Simpson College and at Iowa State 
College should stand as a lighthouse for all young 
people today seeking an education. His first 
interest was in painting. Here he also possessed 
great talent and an interest that stayed with him 
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all of his life. Persuaded by his friends and 
recognizing the soundness of the advice, Carver 
turned to science where he was talented as few 


men are. Rather reluctantly, he went to Tuskegee 


Institute in Alabama where his accomplishments 
brought him world-wide fame and recognition, 
and wealth, which he spurned. His accomplish- 
ments remind one of those of Edison and were 
made under far more exacting circumstances. 


Altogether this is an unusually fine story of one 


of America’s greatest scientists and humani- 
tarians. It is a highly recommended book for the 
science book shelf. 


Bee, Lowett R. Weather and the Weatherman. 
Eugene Oregon: Curriculum Bulletin, School 


of Education, University of Oregon, 1953. 
23 p. $0.40. 


This is a resource unit suitable for intermediate 
and upper grades. Following a general discussion 
on the social significance of science and the social 
significance of a study of the weather, there is a 
list of objectives, scientific attitudes and apprecia- 
tions, skills and abilities. 

The scope of the unit consists of a series of 
problems, definitions, kinds of precipitation, 
clouds, weather bureau instruments, and so on. 
A number of research and experimental activities 
are described, followed by suggestions for evalua- 
tion of the unit. The unit concludes with a list 
oi materials needed for the experiments, a list 
of films, and a bibliography. Altogether, elemen- 
tary teachers desiring a unit on weather will 
fird this one accurate and sufficiently compre- 
hensive to serve the needs of most teachers. 


Hunt, Hiram M. Plastic Mounts for Science 
Specimens. Eugene Oregon: Curriculum Bul- 
letin, School of Education, University of Ore- 
gon, 1952. 16 p. $0.25. 


This is one of more than a hundred units avail- 
able through the University of Oregon. A great 
many have been in the science area. Science 
teachers at various levels will find this a useful 
bulletin. The suggestions for preserving speci- 
mens in plastics have been thoroughly tested and 
seem to be quite adequate. It tells how to cast 
plastics, sources of materials, storage, the use of 
moulds, mixing containers, killing bottles, speci- 
men dryers, imbedding techniques, curing and 
finishing. Elementary science teachers can use 
this method of preserving specimens quite readily. 


Kerr, FRANCES Morse AND FIDELMAN, GERTRUDE. 
Holiday Times for Terry and Cherry. New 
York: Exposition Press, 1951. 79 p. $1.59. 
Major holidays are presented in this book in 

story and song. The writers are two noted 

educators, Miss Kerr being an elementary school 
principal in Douglaston, New York and Miss 

Fidelman, a kindergarten teacher in the same 

school. A unique and delightful feature of this 

book is the original holiday song with words set 
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to music that have been included for each holiday. 
Miss Fidelman’s brother Paul, a composer and 
professional pianist, composed the songs and 
music. 

The information about each holiday is an 
attempt by the authors to get away from the 
usual story and trite sayings about each holiday 
and to arouse new interest in the pupils about 
each of the holidays. Even holidays like St. 
Patrick’s Day, Arbor Day, Mother’s Day, Father's 
Day, Flag Day, Election Day, and Armistice 
Day, are included 

The reviewer believes the writers did a fine 
job with these new stories and the words to the 
music have a rhythm. The stories and songs 
will appeal to children in kindergarten and the 
primary grades. 
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Weir, Rutw Cromer. Thomas Alva Edison 
Inventor. New York: Abingdon-Cokesbury 
Press, 1953. 128 p. $1.50. 


This is one of the Abingdon-Cokesbury “Makers 
cf America” books. The book would seem suitable 
fer fourth to sixth graders. The incidents taken 
from the life of Edison are described clearly and 
simply. The author makes a real boy out of Tom 
Edison, with never a dull moment as Tom's 
curiosity always kept him doing and wondering 
about things. He seemed to have had a scientific 
mind from the beginning, altho this talent was 
rot recognized for what it was. He was always 
experimenting and inventing. Often his experi 
ments and inventions got him into trouble. 

This will make an excellent addition to the 
elementary science book shelf. 
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Linton, RALPH AND ADELIN. 
days. 
116 p. $2.50. 


The Lore of Birth- 
New York: Henry Schuman, Inc., 1952, 


The three most cherished holidays in almost 
every one’s calendar are Christmas, Easter, and 
one’s own personal birthday. People have been 
celebrating birthdays since ancient times—dating 
back to early Babylonian and Egyptian times. 
One of the first birthdays mentioned is that of 
Pharoah, King of Egypt, mentioned in Genesis 
49. The Greeks took over birthday celebrations 
from the Egyptians. The authors trace in some 
detail the lore and history of birthdays in various 
countries and the festivities of birthdays as they 
are celebrated today. The last half of the book 
will appeal to those who believe in the astrological 
sayings attributed to various zodiacal signs. The 
authors are well known writers. Dr. Ralph 
Linton is a noted educator and anthropologist, 
being Sterling Professor of Anthropology at 
Yale University, a past president of the American 
Anthropological Association and past chairman 
of the Anthropology Division of the National 
Academy of Science. 


Hynes, JAMEs L. Jr. Understanding Your Child. 
New York: Prentice-Hall, Inc., 1952. 188 p. 
$2.95. 


Teachers and parents who have read some of 
the author’s previous pamphlets and articles on 
discipline will readily appreciate this more com- 
prehensive treatise. Few other writers seem to 
have Hymes’ facility in using a literary style 
that is so interesting and readable. The reader 
will enjoy the subtle humor and keen insight into 
child behavior that seems to be possessed by 
Professor Hymes. With numerous sayings and 
catchy phrases he puts across his philosophy of 
the reasons children behave as they do—often so 
alike and yet so different. The reviewer recom- 
mends this as one of the best books he has read on 
understanding child behavior and _ discipline. 
Much fundamental philosophy is presented in such 
a way that teachers and parents can both do a 
more effective job in their relations to children. 
One of the major ideas stressed is that children 
grow, not always at the same rate and in the 
same way parents believe. There is a definite 
plan to the way children grow. Children want 
things out of life, they want and need faith, love, 
understanding and security above everything else. 
A particular child’s behavior offers many cues_for 
a better understanding and techniques in handling 
his reactions. Changeableness is characteristic 
of children’s behavior. Teachers and parents 
must be willing to begin where each child is. 
Good discipline does not mean it has to be 
narrow, harsh, strict, nor on the other hand it 
does not mean a child should always have his 
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own way. The latter may be the worst sort of 
thing for the child. 

Understanding Your Child is an unusually fine 
book and all teachers and parents having any 
difficulties with discipline and understanding 
child behavior will thoroughly enjoy reading this 
book and may profit greatly from its philosophy 
and suggestions. 


Ritter, E. L. Aanp SHEPHERD, L. A. Methods of 
Teaching in Town and Rural Schools. New 
York: The Dryden Press, 1950. 650 p. $4.75. 


Elementary teachers in rural areas and small 
towns will especially appreciate the practical 
stress of this book. The suggestions are those 
which classroom teachers can understand and 
use. The book answers the whys, whats, and 
hows of teaching as they are particularly found 
in small town and rural schools. 

The book may be used as a sort of day-to-day 
handbook. It seems to be realistic in so far as 
rural and small town teaching is concerned. It 
is far from being as “dry as dust,” but on the 
whole is most stimulating. 

After considering the functions of the school 
and general techniques, the authors’ major atten- 
tion is on subject matter areas. Nearly a third 
of the book is devoted to communication skills: 
reading, language, spelling, and handwriting. 
Mathematics is considered in more than a fifth 
of the book, and social studies (history, geogra- 
phy, health, and safety education) makes up 
about another , fifth of the book. Elementary 
science receives more attention than usual in this 
book, approximately six per cent of the space. 

The authors have had many years of teaching 
experience with teachers in rural areas and small 
towns in Iowa. They have been extension teach- 
ers at Iowa State Teachers College for many 
years and the philosophy, methods, and techniques 
developed in this book are the result of their 
reactions to the classroom needs of many teachers. 
Other teachers in larger school systems will find 
many valuable and stimulating suggestions in 
this book. 


CoLeMAN, Eart S. Sierra Quest. New York: 
Longmans, Green and Company, Inc., 1953. 
200 p. $2.75. 


Sierra Quest is the story of Mace Donnegen 
and Winton Philip who set out to search for 
Dr. James Martin whose plane crashed in the 
high Sierra hinterland near Mt. Whitney. Over- 
coming many difficulties, partly human but mostly 
natural, the boys are successful. Boys will 
especially appreciate this story of adventure with 
its background of camp life and rules of the 
trail. 
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